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A MOMENT WITH THE PUBLISHERS 


“This Business of Relief’’ 


the work-relief requirement that 90 per cent of 

the labor to be used on public works projects 
should be drawn from the relief rolls. The point was 
made that such a policy is impractical in that it prevents 
the employment of those needed for the competent con- 
duct of construction projects unless they should happen 
to be on the relief rolls at the time they are needed. 
But another and more far-reaching reason demands that 
this regulation be overhauled. 

Sooner or later someone must lay down some truetalk 
concerning “this business of relief” as the President has 
put it; it may as well come right here and now from 
this writer. 

No humane person can fail to sympathize with those 
who ate destitute or dependent through no fault of 
their own; somehow we must extend to these unfortu- 
nates some measure of relief, either as donations or, 
preferably, through some form of emergency employ- 
ment. Whether this be done under private auspices or 
by local or national government is, for the moment, 
beside the point. The fact is that, for the time being, 
the federal government has assumed the brunt of the 
responsibility. 


[ie week this page spoke for an early revision of 


Be with all due respect for social obligations, by 
what process of reasoning—philanthropic or other- 
wise—should we require that in order to find normal 
employment on a normal public construction project, a 
competent unemployed workman must first go on a 
relief roll? Many a good man, long out of work, has 
hung on by the grace of God and his own self-respect 
until such time as he could get himself a job. He has 
battled valiantly to keep his name off those relief rolls; 
if there had not been many such, the relief rolls of today 
would be vastly longer than they are. Some of these 
men and their families constitute the most tragic casual- 
ties of the depression. 

Now comes an effort to maintain and stimulate the 
prosecution of a normal public works construction pro- 
gram. It requires his services but he is told that his very 
efforts at self-help disqualify him. He is told that his 
civic and social virtue must be its own reward, that he 
may clothe himself in his pride and feed on his self- 
respect. He can remain out of a job while precedence 
is accorded to someone more unfortunate or, as ma 
well be the case, someone less self-reliant and less reluc- 
tant to become a public charge. 

All this might be excusable if such discrimination 


were applied only to the work-relief projects. These 
were created to make jobs; they pay only a subsistence 
wage that is but a substitute for a dole. On such work 
no fault can be found if priority be given to those who 
may satisfy the authorities that theirs is the greater 
need. But it cannot be excused when it applies to nor- 
mal public construction projects designed to create 
useful works and to pay normal wages. On such jobs 
no valid reason can be offered for passing over the com- 
petent unemployed in favor of those whose one qualifi- 
cation may be that they are in sufficient distress to accept 
relief. Such a procedure is bound to foster the kind of 
psychology that throws men on the town and to pen- 


alize those who manage to keep their names off the 
relief rolls. 


) bd us not forget that recovery will be achieved and 
economic health restored to the nation only when 

this nightmare of public relief has finally been ban- 
ished. Today it is becoming more and more obvious 
that in this development we are at a critical stage. 
Whatever humanity and social welfare may have dic- 
tated heretofore and however urgent may have been 
the obligations of the community to the individual, the 
time has come for us to work for greater emphasis on 
the inevitable obligations of the individual to his com- 
munity. 

It is time to talk less about the individual’s right to 
a living and to dwell more on his right to earn a living, 
to exalt the virtues that keep men self-reliant rather than 
the frailties that may excuse their becoming dependents. 

In the administration of the public works and work- 
relief programs, the federal, state and municipal gov- 
ernments have an opportunity to throw their weight to 
one side or the other. Through the indiscriminate 
requirement that 90 per cent of all labor be drawn from 
the relief rolls they very definitely throw that weight in 
favor of dependence as against self-reliance, in favor of 
continued relief as against recovery and in favor of 
passive faith in public support as against the productive 
qualities of individual competence and effort. 

In short, right here is a good place to make a start 
on the vital process of weeding the relief psychology out 
of the American soil before it is too late. 
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Gravity 


Gravity water pressure may be provided in 


One is to build an elevated 
tank. Another is to locate a flat-bottom 
tank on a natural elevation, where such ele- 
vation is available. 

The waterworks system at the U. S. Vet- 
erans hospital near Los Angeles, Calif., util- 
izes this latter method. The 300,000-gal. 
storage tank illustrated above is located on a 
natural elevation which is approximately 150 
ft. above the hospital grounds. 


several ways. 
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WATER PRESS 


The storage tank is filled from the Los 
Angeles aqueduct system which passes near- 
by. The water flows from the tank into the 
distribution system by gravity. No pumps 
are required. 

We build flat-bottom storage tanks in a 
complete range of standard capacities or spe- 
cial sizes to meet your requirements. Also 
elevated tanks, smokestacks and steel plate 
work. Write our nearest office for informa- 
tion or estimating figures. 


CHICAGO BRIDGE & IRON 


i 2101 Old Colony Bldg. 2201 Rockefeller Bldg. 
..... 3311-165 Broadway Bldg. 1520 North Fiftieth St. 
1623-1700 Walnut St. Bldg. 1402 Dallas Athletic Club Bldg. 

1507 Consolidated Gas Bldg. 1617 Thompson Bldg. 


Fabricating Plants in BIRMINGHAM, CHICAGO, and GREENVILLE, PA. B-430 


WORKS 


2919 Main Street 
1506 Lafayette Bldg. 
1020 Rialto Bldg. 
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In the News: 


TVA Can Go AHEAD with its plans to 
sell electric power, and Alabama cities 
that were enjoined from spending PWA 
money to build distribution systems are 
free to proceed. So ruled the Circuit 
Court of Appeals of the fifth federal dis- 
trict at New Orleans in reversing the 
famous decision of Judge W. I. Grubb 


of the Northern Alabama Federal Dis- 


trict Court. 


Army ENGINEERS have requested an al- 
lotment of $200,000 from WPA funds, 
to be used in developing a flood-control 
plan for the New York-Pennsylvania re- 
gion damaged by floods two weeks ago. 


WPA’s Wuite-Co_Lar Procram for 
New York City totals over $20,000,000 
and includes a number of engineering 
surveys covering such items as a vehicular 
tunnel from the Battery to Hamilton Ave., 
Brooklyn; slum areas and conditions; 
population and property along a projected 
Second Ave. subway route; bridge traffic; 
subsurface rock conditions; triangulation 
networks; and wasted water. 


In This Issue: 


From Germany, the United States is 
gradually adopting the planetarium in 
which astronomy is taught by projecting 
constellations on an artificial sky. Chi- 
cago, Los Angeles and now New York 
have available these interesting and highly 
educational institutions. New York's new 
planetarium also uses the type of “sky” 
used in Germany, a concrete dome of thin- 
shell type in which by proper reinforce- 
ment the pressure lines are fixed beyond 
shifting and thrust at the springing line 
is eliminated. The New York hemispher- 
ical dome, described in this issue, is 80 
ft. in diameter, and the concrete shell is 
only 3 in. thick. It was built on an in- 
genious self-supporting centering. 


A Mountain Parkway extending from 
Vermont to Georgia through the Appala- 
chians is under consideration. In Vir- 
ginia and North Carolina, sections are 
already under construction, linking the 
Shenandoah and the Great Smoky Moun- 
tains national parks. Both the general 
plan and the current construction are cov- 
ered in eight pages of text and illustra- 
tion, 


VIERENDEEL Trusses, characterized by 
an absence of a diagonal web system, are 
rare in American structural practice, but 
in Belgium, the country of their origin, 
several dozen bridges of this type have 
been constructed. An article reviews the 
developments of the past two years, dur- 
ing which 25 of them either wholly or 
partly welded have been built. Earlier 
ones were of concrete or of riveted steel. 


PLANNING A SEWERAGE SysTEM that will 
ke adequate in 1970 for a population of 


170,000 was the task undertaken several 
years ago by the small industrial city of 
Cedar Rapids, lowa. The basis of the 
planning and the construction of the con- 
crete-pipe interceptors furnish subjects 
for an instructive article. 


A Review or Dust-Storm DAMAGE to 
highways in Kansas and Colorado reveals 
that it was not extensive and that the 
principal difficulty centered in maintain- 
ing the trucks and cars of the highway 
department that had to operate in the dust. 


KNOWLEDGE of breakwater foundation 


design in locations subject to wave scour, 


is fortified by experience with the failure 
of a finely built structure at Algiers in 
Africa. The rubble-mound bases proved 
so inadequate that at Dunkirk (France) 
40- and 50-ton blocks were placed over 
the riprap. The Algiers and Dunkirk 
breakwaters and one at Haifa, Palestine, 
ef graded stone are described. 


Next Week 


The Story of Grand Coulee Dam—in Nine Articles 


@ “Bigger than Boulder” accurately describes the great Grand Coulee 
Dam under construction on the upper Columbia River in Washington, to 
generate power with which to pump water of its own storage 300 ft. higher 
into an irrigation reservoir formed in the old river bed known as the Grand 
Coulee. The present low dam will contain 3,500,000 cu. yd. of concrete as 
against Boulder’s 3,400,000, and the ultimate Grand Coulee Dam will require 


an almost unbelievable total of 11,260,000 cu. yd. 

@ As with Boulder Dam, notable construction accomplishments are of 
almost daily occurrence. A steel sheetpile cofferdam enclosing only one-third 
of the site contains 60 acres. A belt conveyor over a mile long transports 
excavated material at the rate of 40 cu. yd. per minute—50,000 yd. in 24 
hours. A completely equipped modern city of 3,000 population serves the 


builders of the great structure. 


@ The nine articles comprising next week’s issue portray the job to be 
done and the operations that now are contributing to another record-breaking 


construction enterprise. 
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| Tue successful bidder on any paving job faces the 

\ | task of keeping up to schedule if profits are to be 

Q U 7. iF | T a 3 fully protected. Delay in the delivery of materials— 
orders not filled to specifications—a lack of uniformity 

in the finished product—these are sufficient to defeat 

an d any program of planned economy. As a safeguard, 

choose the source of supply that builds Wire Fabric 

to the recognized high standard established for all 

& | > id V | Be EB American Steel & Wire Company Quality Products. 
This precaution will also assure on time deliveries. 

We have three mills manufacturing Wire Fabric and 

they are strategically located to render prompt 

service. American Steel & Wire Company Wire Fabric 

FURNISHED IN ROLLS OR SHEETS has repeatedly demonstrated its ability to develop the 
ee een “= same unit stress for a constant applied wheel load. In 
Stet ees SS ty addition—its use “ties’’ together cracks—thus safe- 
guarding against ‘‘free’’ edge and other costly mis- 

2 o sar haps. An interesting booklet entitled “Reinforced 

Triangle Mesh Roads and Streets’’ will prove of much interest to 


engineers, contractors and road officials. Your request 
will bring a copy. 


FOR CONCRETE ROADS 


A longitudinal parting strip for concrete roads 
requiring no tie bar supports or stakes. We are 
national distributors for the Smith Metal Laced Joint 
and shall be glad to send you a descriptive bulletin 
upon request. 


AMERICAN STEEL & WIRE COMPANY 


208 S. LA SALLE STREET, CHICAGO + «+ EMPIRESTATE BUILDING, NEW YORK 
Pacific Coast Distributors: Offices in All Pri ncipal Gitte Export Distributors: 
Columbia Steel Company, Russ Building, San Francisco nited States Steel Products Company, New York 
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FIG. 1—SURMOUNTED by a thin concrete shell dome sheathed in copper, the new Hay- 
den Planetarium in New York City comprises one of the interesting structures of the year. 


Thin Concrete Shell Dome for 


New York Planetarium 


Over 80 ft. in diameter and only 3 in. thick, the dome of the 
Hayden Planetarium exemplifies a new structural form for this 


country—Building is a two-story steel frame octagonal in plan 


HE NEW Hayden Planetarium 

of the American Museum of 

Natural History in New York 
City, now nearing completion, was de- 
signed to house in its two stories and 
basement an astronomical museum, ex- 
hibit rooms for mechanized models of 
the solar system, and the planetarium 
auditorium, The building is particularly 
interesting by virtue of a thin concrete 
shell dome 80 ft. in diameter that forms 
the roof over this auditorium. Adjoin- 
ing the present American Museum 
buildings, the new structure has plan 
dimensions of 122 x 146 ft. and consists 
of a structural-steel skeleton frame, 
cinder-concrete floor arches, and curtain 
walls of brick, which in the upper two 
stories are solid on all sides except the 
front. Large central circular auditor- 
iums with adjoining exhibit rooms are 
provided at each of the floors. In con- 
junction with them are auxiliary pro- 
jection rooms, work rooms and offices. 


By Paul F. Pape 


Weiskopf & Pickworth, Consulting Engineers 
New York City 


The main planetarium auditorium, lo- 
cated on the second floor, consists of a 
circular room with an unobstructed area 
78 ft. in diameter and a planned seating 
capacity of about 750 people. The seats 
will be arranged in concentric circles 
around the instruments which project 
artificial heavens onto a 75-ft.-diameter 
hemispherical screen hung from the con- 
crete dome. To _ provide favorable 
acoustics, the inside of the roof dome is 
lined with a 1%4-in. layer of rock cork 
insulation, a large air space is, provided 
behind the projection screen, and baffle 
plates of perforated metal are in the 
space between the base of the dome and 
the projection screen. 

The building was financed by a loan 
from the Reconstruction Finance Corp. 
and a cash gift from Charles Hayden 
of New York, 


Foundation difficulties were antici 
pated, since it was known that an old 
lake on the site had been filled in many 
years ago. The true nature and condi 
tion of this fill, however, could only be 
determined by a very extensive set of 
borings, and the American Museum offi- 
cials did not feel justified in assuming 
the necessary expense, owing to the fact 
that the loan from the RFC was uncer- 
tain and could not be obtained until au- 
thentic bids were received on the con- 
struction of the building. 

Having been engaged on a number of 
buildings in the American Museum 
group, the engineers had a rough idea 
of the conditions that might be encoun- 
tered, the general elevation of the rock 
and the location of the old lake bottom 
on the site. A preliminary foundation 
design, therefore, was made for spread 
footings, allowing for a low bearing 
pressure, minimizing unequal settlement, 
etc. It was thought this would cover 
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the extreme case, but when the site was 
opened up the soil proved an unsatis- 
factory bearing medium and incapable 
of supporting as much as 1% tons per 
“4. ft. 

The actual excavation uncovered a 
fill consisting of large rocks, irregular 
in shape and varying in size, cinders 
and other unstable material with fre- 
quent fissures and voids. It did not seem 
practical to consolidate this fill by the 
introduction of grout, or to excavate to 
a lower bearing level which in the end 
might not be able to carry the loads plus 
the backfill. The decision was to go to 
rock with piles. 

Since driving piles through the rock- 
fill was impossible, it was found prac- 
ticable to dig pits and remove the fill 
under the pile cap areas. The method 
of shoring and digging the pits hinged 
upon leaving sufficient ground surface 
between pits to support and maneuver a 
piledriver over the site. It was found 
best to backfill the pits with sand before 
driving the piles, which consisted of a 
closed-end heavy-gage steel shell driven 
with an interior mandrel, and filled with 


FIG. 2— 
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a 1:2:4 stone concrete. The piles were , rooms. As far as possible, symmet: 


driven to practical refusal because of 
the delicate nature of the load to be 
carried. Due to the dip of the rock 
surface, the pile lengths varied from 12 
to 45 ft. 

The basement walls were designed as 
16-in. retaining walls, to push against 
the floor slabs at the first and basement 
floors, except on the driveway side, 
where reinforced-concrete beams span- 
ning between pile caps were installed to 
carry 12-in. brick walls in the basement 
story. 


General framing 


The dome and the circular auditor- 
iums below largely determined the lay- 
out of the building framing. An oc- 
tagonal arrangement of the two interior 
groups of columns proved best for the 
architectural requirements. The space 
between the circular-shaped partition 
wall of the auditorium and the octagon- 
al-shaped partition wall of the exhibit 
rooms provided excellent duct space 
without encroaching into any of the 


FOUR STAGES in the construction of a concrete shell dome on the Hayden Planetarium in New York City. 


quadrants were used, with the ext 
columns arranged to match the int 
columns. 

The first- and second-floor fra: 
plans are very much alike since the 
hibit rooms and the auditoriums 
practically the same general arra: 
ment for each floor. One point of 
ference, however, occurs in mete 
exhibit space on the first floor, w! 
provision was made at various locat 
for exhibits weighing up to 40 tons ¢ 

The floors were designed for a 
load of 100 Ib. per sq. ft., and consist 
a 4-in. reinforced cinder-concrete s| 
a 4-in. cinder fill, and 1 in. of cem 
finish. 

The steel roof framing that supp. 
the dome consists of eight 36-in. gir 
beams forming an octagon between | 
columns, supplemented by channels «1 
by cantilever girders that pick up | 
adjoining ends of each pair of chann 
To assure a good bed for the dome a 
also to tie the supporting frame toget! 
in the vicinity of the dome base, a 1 :2 
mix stone concrete was used. 


Top left: Erecting 


the self-supporting centering, consisting of rib segments set on rings of pipe and sheathed with plank. Top right: Applying slabs of rock- 


cork insulation. 


Bottom left: guniting the 3-in.-thick shell. 


Bottom right: Finishing the dome with layers of nailcrete and copper sheeting. 











The dome is the most striking and in- 
teresting feature of the building. Hemi- 
spherical in shape and with an inside 
diameter of 80% ft., it exemplifies thin 
concrete shell dome construction on the 
largest scale yet attempted in this coun- 
trv. The art of dome construction was 
known to the ancients, but thin domes 
date only from the introduction of rein- 
forced concrete, which aided first in the 
development of arched rib domes in 
which curved thin slabs span between 
the ribs, and later in the development of 
the true thin shell dome. 

Necessity made the early domes 
rather thick structures, as evidenced by 
the dome of St. Peters Cathedral, which 
is 9 ft. thick for the lower quarter and 
consists of a double shell in the upper 
three-quarters. The dead weight in such 
a case far exceeds the live loads and was 
therefore the major consideration. To- 
day the shell thickness is reduced to a 
matter of inches instead of feet, and the 
dead weight of the shell itself sometimes 
drops below the live load and superim- 
posed loads. 

Shortly after the construction in 1913 
of a 213-ft.-diameter arched rib dome 
over the Market Hall of Breslau, Ger- 
many, perfection of a true thin shell 
dome became possible. Further knowl- 
edge of the analysis of shell slabs and 
structures aided this, and in 1924 the 
first application of thin shell domes was 
used on the planetarium at Jena, Ger- 
many. Thus it is only recently that this 
form of construction has come into its 
own in Europe (ENR, April 14, 1932, 
p. 537) and is now finding its way into 
America. 

The Hayden Planetarium dome, a 3- 
in. Gunite concrete shell spanning 80 ft., 
brings out forcibly a realization of what 
a strong form a hemispherical dome is. 
By considering the theory of domes, this 
great strength is readily accounted for. A 
dome can be considered as an indefinite 
number of arches, all starting at the 
springing line and all intersecting at the 
crown. Each of these arches has a rise 
of one half the span. One would or- 
dinarily consider an arch of such pro- 
portions as a quite efficient load carrier. 
However, should the pressure line on 
one of these arches tend to depart from 
the center of the shell causing a bending 
stress, the same action under any sym- 
metrical loading would occur in all of 
them. This would produce a tendency 
to burst the shell outward or inward 
around any horizontal circle. In a dome 
such an action is resisted by a horizontal 
ring of reinforcement where the burst- 
ing pressure is outward, and by com- 
pression around the horizontal circle 
where the pressure is inward. Ring 
stresses in the dome at right angles to 
the direct meridional compression are 
thus produced. The effect of resisting 
these ring stresses is to maintain the 
pressure line at the center of the shell at 
every point, so that there are no bend- 
ing stresses. 

A clear conception of the size and 
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FIG. 3—STRUCTURAL PLANS of Hayden Planetarium building in New York City, 
showing octagonal arrangement of steel columns and the steel cantilever beams that 
support the thin concrete shell dome. 


variation of stresses in the Hayden 
Planetarium dome is shown in Fig. 5. 
The direct (meridional) stress and the 
ring stress are plotted for a dead load 
of 55 Ib. per sq. ft. The ring stress is 
compression near the top of the dome but 
changes at a latitude of about 39 deg. 


to tension. At the springing line the 
pressure line is vertical, showing that 
there is no horizontal thrust on the sup- 
ports. This means that the entire hori- 
zontal thrusts of the arch elements work 
against each other and are completely 
resisted by the tension rings. 


FIG. 4—SECTIONS of the concrete shell dome showing reinforcing, insulation and 
exterior covering. 
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FIG. 5—VARIATION of stresses from crown to spring line in thin shell concrete 


dome of 80-ft. 


The action of wind, snow and unequal 
loading on the planetarium dome was a 
minor factor in design. The wind action 
on a body whose height is one half of 
its base dimension and whose face is 
curved detracts little from the stability. 
The wind force was assumed at 15 Ib. 
per sq. ft. on both faces—pressure on 
the windward side plus suction on the 
leeward side. 

The maximum stresses for concrete 
and steel are (in Ib. per sq. in.) : 





Concrete Steel 

Peek 20m oss. ise ss 61.6 6,700 
snow ee vce eee 3,700 
Wind 16.8 3,700 
Max. stresses 112.0 14,100 


The dome not only serves as a roof 


6-in. diameter. 


but also as a support for the projection 
screen that is hung over the planetarium 
auditorium. This screen is made of a 
thin, finely perforated, stainless-steel 
plate and is carried by hangers at about 
7-ft. centers. The dome shell is protected 
from the elements by a 144-in. layer of 
nailcrete, which in turn is covered by 
16-0z. copper sheeting. 

The shell thickness is 3 in. over the 
upper portion but is increased to 3% in. 
at a point 9 ft. above the springing line 
and again to 12 in. at a point of 14 
ft. above the springing line. Theoreti- 
cally the shell thickness could be made 
much thinner, but for practical con- 
siderations the above was considered ad- 
visable. Although band stresses at the 
springing line are small due to the hemi- 


Centering for the Planetarium Shell Dome 


By R. L. Bertin 
Chief Engineer, White Construction Co., Inc. 
New York, N. Y. 


HE AWARD of the general con- 
tract for the construction of the 


Hayden Planetarium carried with 
it the obligation on the part of the con- 
tractor to devise a system of formwork 
for the construction of the shell dome 
such that the profiles of the finished 
structure would not deviate from a true 
sphere by more than 4 in. 

A preliminary study of this problem 
climinated from consideration the usual 
types of shored centering because of the 
difficulties involved in building such a 
lofty curved structure to such a degree 
of precision at a reasonable cost. 

The type of formwork much used in 
Europe for shell structures, best de- 
scribed as “a self-supporting network of 
V-shaped steel units,” could not be used 
because foreign products were ruled out 
of consideration, and none of the special 
machines with which to stamp out the 
V-shaped units were available in this 
country. 

After due consideration, a prefabri- 
cated system of forms was _ evolved, 
whose assembly produced a true sphere. 
This form system consisted of shop- 
made meridional wood ribs (cut from 


2x10-in. rough spruce), vertically in- 
clined and set between and supported by 
horizontal rings of 2}-in. extra heavy 
pipe equally spaced 8 ft. 4 in. apart and 
at proper elevations to fit the curvature 
of the dome. 

Pipe was used for the rings because it 
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spherical shape, the lower band \ 
thickened, to minimize the effects of u 
equal deflection or settlement of the su 
ports. 

The main portion of the dome \ 
Gunited with a 1:34 mix in elev 
working days, using an ingenious sc 
supporting centering, described in t 
following article, to support the do 


forms. Construction joints were 
lowed only in concentric horizont 
rings. 


The Gunite was reinforced with tw 
sets of rods placed in the center of t! 
shell thickness at 90 deg. to each oth: 
with one set parallel to the base. Thr: 
layers were used in the upper portico 
and five layers in the lower. Th 
lower 4 ft., because of its thickness, wa 
of poured concrete, and was placed in on 
continuous operation. 


Personnel 


Trowbridge and Livingston, Nev 
York City, were the architects, and 
Weiskopf and Pickworth, New York 
City, were the consulting engineer: 
White Construction Co., New Yor! 
City, was the general contractor, and 
the Lehigh Structural Steel Co., Allen 
town, Pa., was the structural-steel fabri 
cator. Roberts & Schaeffer Co., Chi- 
cago, Ill., are the agents in this country 
for the Zeiss-Dywidig system of dome 
construction used. 


permitted an ideal connection between 
the rings and the meridional ribs and 
imparted the greatest rigidity to the 
rings for a given steel section. For each 
ring, stock lengths of pipe were bent in 
the shop, loosely assembled and checked 
for true curvature and radius. The sec- 
tions were then marked and delivered to 
the site, where they were reassembled 
on top of a light scaffold, and the in- 


SELF-SUPPORTING CENTERING DETAILS used in constructing thin 
concrete shell dome for planetarium in New York City. 
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dividual sections of each ring were 
ioined by a slotted pipe sleeve welded 
to the pipe through the slots. The lower 
pipe rings were joined together, welded 
ind set in place } in. below the theoreti- 
eal elevation. The wood ribs were then 
inserted between the lower two rings by 
inclining the ribs at an angle and then 
forcing them into a vertical position. 
As work proceeded around the circle, 
the ring was gradually lifted free of the 
falsework. The first ring was made to 
rest on channels intended to carry the 
permanent catwalk at the spring line be- 
tween the concrete and the steel dome. 
As an additional precaution, posts were 
placed under the rings, to supplement 
the support provided by the channels. 
The pipe sleeves were spaced equally, 
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so that all ribs were alike. One edge of the 
meridional ribs was cut to the curvature 
of the dome at the mill, and a 3-in. hole 
was drilled at each end and slotted, to 
form a socket to fit over the pipe rings. 
The meridional ribs were spaced about 
16 in. on centers. 

In erecting this structure, the only 
checking necessary was to make sure 
that each ring, once seated in the top 
sockets of the meridional ribs below, was 
horizontal. 

The sheathing, consisting of 4x {%-in. 
strips of wood, was laid diagonally 
across the ribs, and the direction was 
alternated at intervals, thus providing all 
necessary bracing against wind loads 
and eccentric loading caused by the 
progressive application of the concrete. 
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The sheathing boards were laid about 
4-in. apart, the cork insulating boards 
serving as the backing on which the 
Gunite was shot. 

This type of form proved very eco- 
nomical and removed many of the un- 
certainties. of cost incidental to form- 
work of an untried nature. The working 
scaffold and the pipe rings were sublet, 
and the meridional ribs were bought 
ready to install. The labor cost of in 
stalling the ribs and sheathing and dis- 
mantling them was less than that of 
ordinary floor forms. Checks of the 
forms, from the center of the dome, 
made after the forms were completed, 
during concreting, and after the dome 
was finished, indicated the structure to 
he within the specified tolerance, 


Engineering in Foreign Countries 


Accounts taken from the foreign-language periodicals of 


important activities in engineering research, design and 
construction being carried on beyond the United States 


ing News-Record quick glimpses 

of engineering activities beyond 
the United States, these short abstracts 
of articles and papers published in 
languages other than English are pre- 
sented monthly. In these abstracts no 
attempt is made at a compendium of 
foreign-language articles, but selection 
is made from articles that emphasize 
some procedure or invention in engi- 
neering practice that has general inter- 
est or usefulness. 

Previous groups of these abstracts 
from foreign periodicals have been pub- 
lished in Engineering News-Record of 
Jan. 31,, Feb. 21, March 28, April 25, 
May 30 and July 4, 1935. 


T: GIVE the readers of Engineer- 


The spherical pitometer 


The spherical pitometer invented by 
Prof. Van der Hegge Zijnen several 
years ago, for the simultaneous deter- 
mination of the static pressure, the 
magnitude and the direction of the vel- 
ocity of fluids, consists principally of a 
metallic sphere, nearly 4 in. in diameter, 
having five apertures connected in a 
one-to-one correspondence with five 
mercury gages. The apertures are ar- 
ranged in the form of a rectangular 
cross occupying a portion of one hemi- 
sphere. The sphere is attached to a 
shaft carrying a circular plate gradu- 
ated in degrees of arc. 

The special province of this instru- 
ment is the gaging of flow .in pipe lines, 
including suction and delivery tubes of 
centrifugal pumps. It operates correctly 
under all conditions of steady flow—the 
streamlines need not be parallel, and 


their velocity may vary greatly. It will 
also work when placed in pipe bends, in 
tapering sections or near a_ butterfly 
valve. Its precision is claimed to be at 
least as high as that of a current meter 
with the advantage that it can be intro- 
duced into the pipe lines through a }-in. 
hole, while a current meter requires a 
hole at least 4 in. in diameter. 

The theory of the spherical pitometer, 
or “pitot-sphere” has been outlined by 
its inventor, in the Proceedings of the 
Royal Academy of Science, Amsterdam, 
Volume 32, No. 5, 1929. Large-scale 
tests and its commercial use by the 
Swiss firm, Sulzer Brothers, Ltd., in 
gaging the discharge from a large 


drainage pumping plant in lower Egypt, 
are reported by J. Lalive in Schweizer- 
ische Bauseitung, Feb. 23, 1935. 

The tests made in the Winterthur 
laboratory involved the measurement of 
velocities and the plotting of velocity 
contours in a 24-in. pipe at a section 
about 12 in. upstream of the suction 
elbow of a low-lift centrifugal pump. 
The average velocity was about 10 ft. 
per second. The pitot-sphere measure- 
ments, checked with a calibrated weir, 
showed only 1 per cent divergence. 

The measurement of the discharge 
from the 59-in. delivery pipe of the 
Egyptian drainage pumping plant 
(amounting to about 56,000 gal. per 
min.) was first attempted with current 
meters both at the entrance to the suc- 
tion channel and in the open inlet canal. 
Both sets of measurements proved un- 
reliable. Measurements subsequently 
made with a pitot-sphere, set in the 
discharge pipe at a section not quite 


SPHERICAL PITOMETER AND CHART used in computing results of readings. 
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16 in. upstream of a butterfly valve, 
were acknowledged to be entirely satis- 
factory. 

The procedure is as follows: pitot- 
sphere readings are taken at proper in- 
tervals, up to 5 in. apart, along two 
diameters perpendicular to each other. 
At each measurement point the pitot- 
sphere is set with its apertures facing 
the current, and its shaft is turned ve 
the pressures at apertures 4 and 5 be- 
come equal, whereupon the angle ¥—be- 
tween the meridian plane 1-2-3 and an 
arbitrary reference plane,—is recorded, 
and the readings of the five mercury 
gages are taken. Next, compute coeffi- 
cient K,,,, by the formula 


ae h,—h, . 
at hh, 


1234 

K 
where h,, h,, h, and h, represent the 
readings for apertures 1, 2, 3, 4. With 
the value of K,,,,, thus computed, enter 
the calibration chart and read angle 6— 
between equatorial plane 4-2-5 and direc- 
tion of flow. Reentering the calibration 


chart with value of 5, obtain coefficient 
K,, and find velocity of flow V by: 


a 


\ 


where g is the gravity coefficient and 
W is the unit weight of the liquid. The 
static pressure fp is determined by: 
j KW V’ 

—i,.- = 


The value of the coefficient A, 
tained from the calibration curve. 


is ob- 


Circular tower hotels 


Two hotel buildings of unusual design 
have recently been completed at Ses- 
trieres, a winter sports resort in the 
Italian Alps, at an elevation of about 
6,700 ft. above sea level. They are de- 
scribed by A. P. Ducret in L’Entreprise 
Francaise of May 25, 1934. 

The smaller of the two, known as 
the “Tour de Sestrieres,” is a cir- 
cular thirteen-story tower, 125 ft. high, 
59 to 62 ft. in diameter, built entirely 
of reinforced concrete. Its cylindrical 
shape was found particularly economical 
on account of saving in heating costs. 
It was found that an equivalent build- 
ing of orthodox prismatic shape would? 
have a perimeter greater by 30 per cent, 
with an extra 6,500 sq.ft. of exterior 
walls, 

The ground floor is a large dining 
room, and the top floor is a club room. 
The 160 guest rooms or “cabins” are 
ranged along an interior spiral ramp 4 
ft. wide, rising at a grade of 8.6 per 
cent. Thus, the stories of the tower are 
not flat, though the floor of each room 
is flat and the difference in the elevation 
of any two adjacent room floors, 
amounting to about 5 in., is compen- 
sated for at the dividing wall. Each loop 
of the spiral ramp gives admission to 
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sixteen trapezoidal rites Eh. 


“cabins, 
long, about 7.5 ft. high, varying in width 
from 5.9 to 10.2 ft., also to three toilets 
and to an elevator shaft. 


Each room has one _ rectangular 
double-pane window that turns on hori- 
zontal pivots not unlike a ship’s port- 
hole shutter. Special devices allow the 
windows to be hermetically shut against 
the storms common at this high alti- 
tude. Artificial ventilation is provided 
through the central shaft of the tower, 
which has a diameter of 26.25 ft. 

The tower is founded on schist and 
graphite rock of rather low bearing 
power, which is allowed to carry about 
3 tons per sq.ft. The reinforced-concrete 
framework of the tower consists prin- 
cipally of an exterior series of eighteen 
columns and an interior one of nine 
columns, which are all tied together 
with straight beams of rectangular sec- 
tion forming two concentric polygons at 
each loop of the spiral ramp. These 
beams are not level but follow the in- 
clination of the interior ramp. Level 
radial beams, 43 in. wide, connect the 
two polygons and complete the perime- 
ters of the supporting frames for the 
fixed floor slabs. The exterior cylin- 
drical wall has a uniform thickness of 
about 6 in. All partitions and interior 
walls are built of hollow brick of vari- 
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CIRCULAR TOWER HOTEL for a winter resort in the Italian Alps. 





ous types. The roof slab is heavily ; 
forced on account of the extraordi: 
snowfall characteristic of the re: 
The total cost of this tower was 1, 
000 Italian lire (about $132,000), 
10,000 lire ($825) per room. 

The other tower hotel at Sestri: 
known as “Duke of Aosta,” has | 
built largely along the same lines bu: j- 
of greater dimensions. It is 154 ft. hich 
(sixteen stories), and 82 ft. in diamet. 
Its exterior shell consists of two wa! 
43 in. thick, enclosing a heat-insulat 
air space. Special soundproofing was 
provided, to eliminate noise from the 
ventilating and heating plants. 


“Compound” seawalls 
in French Africa 


A new stystem of seawall construction 
is advocated by its designer, L. Ravier, 
in Travaux, November, 1934. The ter: 
“compound,” borrowed from steai 
engine practice, is applied to the con 
struction to indicate that rockfill pressur 
on the back of the wall acts discontinu 
ously at two levels, as shown by the ac 
companying cross-section. 

Such seawalls as were actually con- 
structed during the past year at Djibouti, 
in French Somaliland, and at Bone, in 
Algeria, consist of three to five tiers of 
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SECTION of precast-block hollow seawall 
37 ft. high constructed at Djibouti in 
French Somaliland in Africa. 


huge precast plain concrete blocks, up 
to about 12 ft. in height, having a 
T-shaped cross-section. The blocks of 
the uppermost tier are of I-shaped cross- 
section and are capped with a thick 
heavily reinforced concrete slab. The 
rockfill back of the wall is in contact 
with the landward flanges of the I-shaped 
blocks of the uppermost tier and also 
with the flanges of the T-shaped blocks 
of the one or two lower tiers. Between 
these two levels the rockfill is sloped at 
its natural angle of repose thus exercis- 
ing no thrust on the intermediate tiers. 

The author gives no mathematical 
analysis of the stability of this hollow 
type of seawall but reports results of 
comparative laboratory model tests and 
of. field observations which show that 
displacements of such seawalls, when 
heavily or fully loaded, amount to only 
two-thirds or even one-third of the dis- 
placements suffered by an equivalent 
solid-type wall of good orthodox design. 
The tests have also shown that stability 
requires that the seaward berm of the 
underlying foundation rockfill should 
extend away from the face of the wall 
for a distance equal to at least one-fifth 
of the height of the seawall. 

The economy of the compound hollow 
type of construction can be appraised 
from the following: the appropriation 
originally made for a 460-ft. solid seawall 
at Djibouti sufficed for a compound 
hollow seawall 656 ft. long, which is 


PRECAST-BLOCK hollow seawall under 
construction at Bone, Algeria. 


also to be credited with greater stability. 


The Djibouti seawall consists of three 
tiers of concrete blocks which, including 
the top slab, total 37 ft. in height. The 
seawall at Bone, Algeria, consists of 
ive tiers and two top slabs totaling about 
41 ft. in height. At Djibouti the con- 
crete blocks were cast in the port on an 
old pier. At Bone a special casting yard 
had to be provided farther inland. The 
Djibouti blocks are keyed together; at 
Bone, in the light of later tests, this 
practice was abandoned as unnecessary. 


Belt highway for Berliv 


Construction of a belt highway 112 
miles long around Greater Berlin has 
been begun this year. According to E. 
Gerlach, writing in Zeitschrift des Ve- 
reines Deutscher Ingenicure, Feb. 16, 
1935, this highway is being constructed 
not only for the convenience of the 
4,000,000 inhabitants of the capital of 
Germany but also to enable foreign 
long-distance trafic between the many 
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cities, around Berlin, within a radius 
of 150 miles, to bypass the congested 
metropolitan area with a minimum loss 
of time. Incidentally, this will relieve 
present traffic conditions in Berlin. 

The originally proposed highway plan 
is shown on the map as a broken line, 
and the plan finally adopted is indicated 
by a solid line. It will be noted that the 
plan gives Berlin a rather wide berth, 
partly out of necessity on account of 
Potsdam and similar suburban develop 
ments but mainly to allow the expand 
ine metropolis to broaden out without 
undue restraint. 

Radial trafic arteries, originally pro- 
posed, were abandoned as inviting con- 
gestion and it was decided to distribute 
radial traffic more uniformly along the 
entire perimeter of the belt highway by 
diverting it onto existing highways 
leading to and from the center of the 
city. The belt highway calls for the 
construction of 18 railroad crossings 
and some 200 bridges and viaducts, two 
of which will be 3,300 and 5,000 ft. long. 

Construction has been started simul- 
taneously at several points, in 18-mile 
egments. 





DELT HIGHWAY 112 miles long under constructic~ around Berlin, Germany. 
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STRAIGHTENING OUT a crooked line in relocating old road in Great Smoky Mountains National Park. 


A Thousand-Mile Mountain Parkway 
From Vermont to Georgia 


N APPALACHIAN PARKWAY 
A cxtersine over 1,000 miles from 
the Canadian border to the plains 
of Georgia is contemplated in the think- 
ing of high administration officials at 
Washington, At present about half of 
this road is actually under survey, and 
construction has been begun in some of 
the park areas. This part includes the 
Skyline Drive in Shenandoah National 
Park, Virginia, and its extension south 
and west along the Blue Ridge to and 
into the Great Smoky Mountains on the 
boundary line between North Caroling 
and Tennessee. From Shenandoah Park 
north the road is only a thought, ten- 
tatively marked by an ink line on the 
map of the Appalachians; the consent 
and cooperation of many states have to 
be negotiated before the north road can 
be considered a probability. The south 
road is an accomplishment that is as 
positive as anything that the future can 
promise. Together the two roads sub- 
limate recreational highway planning. 
The Appalachian road north from 
Shenandoah Park is said to have been 
the suggestion of President Roosevelt. 
The southern extension, however, was 
the development of the natural thought 
of linking together the 140 miles of 
mountain-crest road being progressively 
constructed in the Shenandoah and 
Great Smoky parks. The project ap- 
pealed to and was actively espoused by 
Secretary of the Interior Ickes in whose 
department the National Park Service 
operates. Under Secretary Ickes, the 
Public Works Administration set aside 
$6,000,000 for inaugurating the work, 
and an agreement was made with the 
states concerned whereby (1) the fed- 
eral government was to select the route 
and assume all construction costs and, 
(2) the states were to provide the right- 
of-way and deed it to the federal govern- 
ment and were to place their surveyors 
at the service of the government in 
locating the preliminary line. 
In the preliminary routing, rivalry 
arose between North Carolina and Ten- 


nessee, and two routes were presented 
for the consideration of the federal offi- 
cials. After various hearings and repre- 
sentations the North Carolina route was 
adopted by Secretary Ickes. This is 
shown by the heavy solid line on the 
map opposite, on which there is indicated 
by a light line the general route of the 
proposed Tennessee road. The choice of 
the adopted route was based on the fact 
that Tennessee already had one entrance 
to the Great Smokies Park, and that the 
North Carolina route was equal scenic- 
ally and would be higher and cooler. 
Highway and road are merely terms 
of convenient designation and not of 
true definition in speaking of the Appa- 
lachian project. It is a travel route 
solely for recreation. Commercial travel 
will be banned, and probably such traffic 
will find nothing to attract it, as the 
road will shun cities and industrial cen- 
ters to seek wild places in mountain and 
valley from which commerce is removed 
as far as possible. Nor in line, grade or 
surface will the road be suitable for 
commercial travel. It is a parkway, 
not seeking the most direct route but 
rather the most attractive and scenic- 
ally varied route, and also not a park- 


way in the metropolitan-parkway mean- 
ing of wide paved multiple travel lan 
The parkway characteristics will exist 
in wide right-of-way and adjacent lai 
easements, to preserve natural beaut 
and develop scenic attraction and 
give areas for rest and refreshment ani 
for essential car service, camping ai 
hotel accommodations. 

Obviously, conditions quite different 
from those of the ordinary highway 
must control the engineering of a roa 
of the character indicated. Also, as has 
been the case with most roadbuilding oi 
the depression years,’ relief-works ele- 
ments have entered to modify customar) 
construction practices. To present soni 
idea of what these influences were and 
how they are affecting actual work, edi 
torial visits were made to constructior 
operations in the Shenandoah and Great 
Smoky Mountains national parks, and 
contribution was sought from the fed 
eral authorities of an account of the 
interpark highway routing and planning. 
These accounts follow under separate 
titles. The accompanying small map in- 
dicates the geographic range of the 
Appalachian Parkway. The routing, so 
far, has no official standing. 


Shenandoah-Great Smokies Interparkway 


As described by Stanley W. Abbott, landscape architect, 
National Park Service, in collaboration with William M. 
Austin, highway engineer, U. S. Bureau of Public Roads 


HE PARKWAY along the part of 

the Appalachian Mountain range in 
Virginia and North Carolina is 500 
miles long, traversing two states, and 
is one of the longest roads to be planned 
as a single unit in American roadbuild- 
ing history. It will be the highest road 
in the East, averaging 2,500 ft. above 
sea level. Other reasons, however, make 
the project of most interest to the plan- 
ning professions. 


General Planning Features—The pro}- 
ect, estimated to cost finally in the 
twenty millions, will connect the Shen 
andoah and the Great Smoky Mountain; 
national parks by,a scenic drive through 
the mountains. The two parks are being 
developed with roads and recreation fea- 
tures, and temporarily at least will con- 
stitute the terminii of the new drive. 

Since the mountains are flanked by 
state highways, it is considered prac- 
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The 1,000-mile mountain drive 
from Canada to the Gulf 
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Appalachian Parkway 
and National Park Roads 
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A 400-mile parkway (below) ( A) 
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The 100-mile Blue Ridge Mountain 
road (below) in Shenandoah Park 











Roads and 


Structures in 


Shenandoah 


Valley locations give occasional 
change of scenery 
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Mountainside locations give 
distant views over Shenan- 
doah Valley 





Hawksbill Mountain (/eft) 
from the Skyline Drive 
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Bridges are laid up by hand from native stone Stone masonry is used for all main drainage structures 
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| Revamping 


Old Road in 


Smokies 


Drilling cliff face to widen 
old narrow roadway 


Old timber bridges (below) are all being 
replaced by stone arches 


Old steep grades reduced by blasting down 
crests in thin layers 


Sidehill fills are held by retaining walls of native stone 
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Skyline Drive in the Great Smokies 


Dry rubble oan walls permit 
steeper fill slopes 


Most fill slopes (below) are re- 
tained by vertical stone walls 


Job-made rig for haul- 
ing stone to crusher 


Side-dump wagons are main hauling unit for grading 


Sidehill staging per 
mits use of wagon drills 
on steep slopes 
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ticable to restrict the use of the pro- 
posed two-lane drive to passenger cars. 
The location in rugged topography dic- 
tates also curvature and grade which 
will not invite commercial traffic or the 
hurrying motorist. For this reason and 
the added fact that towns and cities will 
be widely skirted, the project will serve 
in the fullest sense a recreation purpose. 
It is expected that the tourists will be 
attracted by its scenic qualities in suffi- 
cient numbers to justify its construction. 

An interesting feature of the work is 
the cooperation of the states of Virginia 
and North Carolina, which are now 
buying broad parkway land to be deeded 
to the United States. With additional 
protection in the form of scenic ease- 
ments precluding billboards, unsightly 
building and the cutting of forest stands, 
the elongated parkway will average 
1,000 ft. in width. This wide zone of 
control is considered a minimum for a 
drive largely predicated on the natural 
landscape values. The acquisition of 
this strip, particularly through the rural 
regions, constitutes without doubt the 
most stubborn problem to be encount- 
ered. It is especially hard to convince 
an owner that he must relinquish the 
old idea of: frontage rights and access, 
or that the scenic easement will permit 
continued use of his farmland; the bene- 
fits that will accrue to the tourist trade 
and thus indirectly to the land owner 
are too intangible to be perceived. To 
the acquisition agency on the new proj- 
ect, therefore, will fall a large share of 
responsibility. 

As a supplement to the parkway strip, 
existing federal land programs have 
been enlisted to purchase entire scenic 
features. These preservation areas will 
vary from several square miles, includ- 
ing whole mountains or groups of 
mountains to smaller acreages of his- 
toric interest. The parkway will be a 
road type to invite leisurely driving and 
frequent stops for a period of hours or 
of days by the vacationer. It is unques- 
tionably desirable, therefore, to provide 
in these enlargements facilities for 
camping, hiking, horseback riding, fish- 
ing, swimming, and other active sports. 
Usage of the area in this manner will 
be encouraged, since the parkway itself 
cannot be closely related to many of the 
interesting features and cannot itself 
provide full enjoyment of the region. 

Since the parkway will travel the less- 
developed zones, formerly inaccessible 
to the motorist, it is also necessary to 
provide for automobile service, food and 
lodging. There will, of course, be con- 
venient connection by paved trans- 
mountain roads to the city accommoda- 
tions and the established resorts, and at 
night many of the travelers will no 
doubt seek out these existing services. 

Engineering Design—The new park- 
to-park road is being designed by the 
engineers of the U. S. Bureau of Public 
Roads in close collaboration with land- 
scape architects of the National Park 
Service. This is in accordance with a 
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nine-year inter-bureau agreement be- 
tween the .Secretaries of the Interior 
and of Agriculture by which the bureau 
is the agency for all major road con- 
struction in the national parks. In 
charge are H. J. Spelman, district en- 
gineer, reporting to Thomas H. Mac- 
Donald, chief of the bureau, and Thomas 
C, Vint, chief landscape architect of the 
park service under the office of director 
Arno B. Cammerer. About 300 miles 
of location have been determined, sur- 
veyed and pushed to final design state 
to meet unemployment needs. As soon 
as right-of-way is available, construc- 
tion will be undertaken on several 
sections. 

As is always the case in mountain 
roadbuilding, this project requires care- 
ful location study. There is the ever- 
present problem of fitting a high- 
standard alignment and grade to rugged 
mountainsides without undue construc- 
tion scar. In this particular project 
there is the added objective of showing 
off the outstanding views without over- 
sacrificing the directionality of the 
route. To combine efforts to these 
ends, the closest cooperation is required 
between the location engineer and the 
architect. In a measure the length of 
the Shenandoah-to-Smokies Drive has 
made way for a new type of solution. 
Although a large part of any scenic 
parkway would desirably climb to the 
vast panoramas offered by a location 
high on the mountainsides, it is believed 
that 500 miles of such roadside would 
be overpowering or even tiresome. For 
this reason the designers have at- 
tempted to introduce a thoughtful variety 
of scenic type. 

Contrary to the expectations of the 
public that the road would become an 
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all-skyline location, whole sections have 
been projected along mountain streams 
and rivers, affording broadside views ot 
the range itself. The development down 
from and back into the mountains also 
offers an appealing variety and inter- 
est. After this principle of a chang- 
ing location had been accepted, it fol- 
lowed that the valley sections should be 
so selected as to avoid the mountains 
where a good road alignment could not 
be obtained. Usually, and happily, the 
alignment problem develops in the less 
significant sections of the range. It is 
unnecessary to point out to the trained 
man familiar with the conditions that 
the term “skyline” is a catch-phrase and 
a badly abused one. Ruling grades be- 
tween gap controls make it impossible 
to locate for very long on the actual 
crest, an ideal to be striven for in 
moderation. 

Much attention has been given by the 
3ureau of Public Roads to the main- 
tenance of high standards of design. It 
is difficult to obtain this result con- 
sistently in view of balances on a 30-ft. 
grading section of 80,000 cu.yd. per mile 
in extreme cases. The effort, however, 
has been to keep well above standards 
now in use on other and shorter drives 
through mountain parks, which permit, 
in emergency, the 200-ft. curve and a 
restricted amount of 8 per cent grade. 
The use of tunnels and an occasional 
structure over ravines will contribute to 
the easy driving quality. Spiral curva- 
ture and superelevation will of course 
be applied in the design. It is also 
planned to eliminate grade-crossing of 
the principal highways. These fac- 
tors plus the insulating effect of 
the broad right-of-way should reduce 
traffic hazards to a minimum. 


I nterpark Road Systems Progressing Actively 


According to information obtained from the National Park Service, the 
Bureau of Public Roads and editors’ visits to construction in progress 


EFORE the 400-mile  interpark 

highway had hatched from a vision 
into actual possibility in the incubator 
of the Public Works Administration, 
road development had begun in both 
the Shenandoah and the Great Smoky 
Mountains national parks. Construc- 
tion was begun in 1932 on about 32 
miles of the 100-mile Skyline Drive along 
the crest of the Blue Ridge in Shenan- 
doah Park, and since then construction 
has been continued and further construc- 
tion is planned. The route and general 
construction characteristics of this road 
were described in Engineering News- 
Record, July 7, 1932. Meanwhile, in 
presenting the Great Smoky Mountains 
area to the National Park Service, 
North Carolina and Tennessee had pro- 
vided an across-park highway, each 
state undertaking the construction of its 
boundary line. 


The Skyline Drive in Shenandoah 
Park was and is a National Park 
Service undertaking, the Bureau of Pub- 
lic Roads acting as its engineering and 
construction agency, collaborating with 
the branch of plans and design of the 
National Park Service. Since the main 
route and construction characteristics 
have been described in the article just 
referred to, only the route map and 
characteristic structures are indicated. 

In 1933 the park service began intra- 
park highway development in the Great 
Smoky Mountains park area. The map 
indicates the across-park road previously 
mentioned, the bordering state roads of 
North Carolina and Tennessee, and the 
new construction and _ reconstruction 
work with which this article is chiefly 
concerned. 

A preliminary word is needed before- 
hand, however, concerning the park 
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territory. As indicated by the map, it 
is largely mountainous—in fact, the 
most massively mountainous of any land 
east of the Rocky Mountains. Roads of 
any kind penetrate only the borders ot 
the territory; beyond these are moun- 
tain trails alone, and these soon merge 
into primeval forest. In the park area, 
71 miles long and at most 20 miles wide, 
there are 200,000 acres of virgin tim- 
ber. And this forest clothes a backbone 
and riblike ridges rising from a height 
of 1,000 ft. to peaks that reach 6,600-ft. 
elevation. Incidentally, while the park 
service is considering the opening up to 
travel of the part west of the across- 
park road, it expects to leave the eastern 
part largely untouched for the benefit of 
those who scorn roads and inns. 
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The intrapark road plan is still in the 
making. At present, the work definitely 
planned is improvement of the across- 
park road, and from where this road 
crosses the main ridge at Newfound 
Gap the construction of a drive west 
along the ridge to Clingmans Dome. In 
time the drive may go on to Deals Gap, 
a distance of about 30 miles. In 1934 
reconstruction was begun on the Ten- 
nessee part of the across-park highway, 
and construction was begun on the drive 
west from Newfound Gap to Clingmans 
Dome. The new construction was let 
to contract, but the reconstruction is 
being carried out by force account under 
PWA allotment. Visits to these two 
operations in 1934 are the bases for the 
accounts of methods that follow. 


Mountain Roadbuilding in the Great Smokies 


A visitor's glimpse of roadbuliding by day-labor forces and by 


modern contract methods in Great Smoky Mountains National Park 


HE BROAD CONTRAST be- 
tween the two operations by which 
construction is going ahead is that the 
reconstruction work is being conducted 
largely by day labor without extensive 
power equipment and the new construc- 
tion is being done by contract and is 
mechanized to an extent that is uncom- 
mon in isolated mountain roadbuilding. 
Reconstruction Operations — Recon- 
struction is confined to the original 
Tennessee portion of the across-park 
highway. This road had an 18-ft. black- 
top surface, 7 per cent grades and 35-ft. 
minimum-radius curves. Realignment 
and easement of grades were therefore 
major operations to meet the design ob- 
jectives of the revamped road, which 
are 6 per cent maximum grade and 
curves with a minimum curve radius of 
100 ft. on unobstructed sight distances, 
and of 200 ft. where sight distances are 
obstructed. On the old read all bridges 
were temporary timber structures; the 
new bridges are masonry. The old 18-ft. 
roadway is being widened to 20 ft., 
and cut-and-fill slopes are in = many 
places replaced by slope or retaining 
walls of masonry and protected by 
guard-rails. The realignment also in- 
cludes two tunnels, each about 200 ft. 
long. 

The construction methads are a mix- 
ture of primitive and modern processes 
and equipment. For example, the tun- 
nels, which require heavy timbering, are 
being drilled and blasted by modern 
methods and are being mucked by hand 
loading into mule carts. The carts hold 
only 6 to 8 cu.ft., and one sees a long 
string of these mule-pulled affairs, each 
mule led by a man, trudging along the 
grade for half a mile or so to and from 
fills being made of the tunnel muck. But 
the real concentrations of laborers were 
at the bridges, handsome stone-arch 
structures, where local stone was quar- 


ried and then cut by hand. The cutting 
and dressing were being beautifully 
done. 

More generally, the construction 
operations appear favorably. Trucks 
and power shovels, some rented and 
ome owned by the Bureau of Public 
Roads or the Park Service, are being 
used to advantage in the grading, which 
is, of course, the controlling operation. 
The grading too is of a mean character, 
skimming off a little here, building up a 
little there, widening and straightening 
a little at a time, all of which shows up 
more in array of men and tools than in 
yardage volumes. Withal, the finished 
work is splendid road construction; a 
travel route that no means of construc- 
tion could improve in substantial beauty 
of structure. 

Contract Construction Conditions— 
Contrasted with the day-laber recon- 
struction operations, the 7.6 miles of the 
Clingmans Dome Road under contract 
construction represents about the most 
modern procedure in roadbuilding. As 
shown by ‘the map, the road takes off 
irom the across-park road at Newfound 
Gap (El. 5,100) and follows practically 
the top of the main ridge of the Smoky 
Mountains, first on one side of the ridge 
and then on the other, crossing from 
Tennessee to North Carolina. In gen- 
eral, the road climbs steadily to reach an 
clevation of 6,300 ft. at its terminus. 
\t present, this road goes only to Cling- 
mans Dome, the highest mountain in the 
park, and connects with no other road, 
but it is the first step in any highway 
to Deals Gap. Because the road 
traverses the top of the ridges, there 
are no bridges throughout its entire 
length except one little structure that 
serves as both a drainage structure and 
a bridle-path underpass. All other 
drainage is provided by corrugated-iron 
culverts in deep places and concrete- 





arch culverts in places of shallow « 
Included in the contract is a pa 
space to accommodate 500 cars at 
found Gap; this parking space is 
ally being dug out of solid rock, th: 
being used for the crushed-stone 
facing of the new road. 

The controlling conditions of 
mountain road construction lie as : 
in the unusual specifications of the 
tional Park Service as in the na 
conditions. A few of the specific 
requirements will indicate the effe: 
construction procedure : 

First of all, the vertical scar oj 
highway construction must be limit: 

70 ft.—that is, from bottom to ti 
fill on one side to the top of cut on 
other side must not exceed this 70 { 
vertical distance. This is one oi 
most troublesome requirements of 
whole work, as much of the new roa 
along steep side slopes. Another 
quirement is that ground or vegetati 
including trees, must not be distim 
outside the limits of the right-of-\ 
This has been interpreted so. stric 
that in case a tree off the right-of-\ 
is barked by a flying rock, the c 
tractor must have a tree surgeon tr 
the wound. It is also required that 
felling trees for clearing the right 
way, a big tree shall not be allowed 
fall downhill, where it would crash i: 
trees that are to be left standing. Th 
is also a troublesome requirement whe 
one realizes the difficulty of makin 
some of these big spruce trees fall wy 
hill. 

Where the toe of a fill is just bare! 
to meet a tree that is to be left standing. 
the contractor is required to build a r 
taining wall of stone around the tree | 
protect it from damage. In other plac 
he has to lash a mattress of poles arow 
the tree trunk to protect it. 

The limit-of-vertical-scar clause 1 
quires the construction of a great nun 
ber of stone retaining walls to keep tly 
fill within the vertical-scar limit. The- 
stone walls for the most part are cut 
stone masonry laid in cement mort: 
and the requirements are that they |i 
founded on solid rock. [In one wall nea: 
the start of the job, 4,000 cu.yd. of ston: 
masonry was required and the founda 
tions went down 25 ft. below groun( 
surface on a steep hillside. In othe 
places the retaining walls are built i: 
two vertical steps to cut down excessiv: 
height. 
these retaining walls is the limiting iten 
in progress of the work; they have t 
be completed ahead of the fill, and be 
cause of the topography of the countr) 
they are not accessible until some kin 
of a road is cut through to their sites 
Toward the end of the job the contrac 
tor asked for permission to build som: 
dry rubble walls out of fieldstone 01 
stone that did not require dressing. Th 
engineer consented in one or two cases 
and one of the views shows the result 
These slope walls are not nearly as nici 
looking as the cut-stone masonry struc 


Actually the construction of 
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tures, but they perhaps fit in better with 
the wild surroundings. 

Naturally, because of the wild char- 
acter of the country, access to new con- 
struction could be had only at the New- 
found Gap end. This fact, coupled with 
the necessity of getting the retaining 
walls built as rapidly as possible, prac- 
tically dictated the construction methods. 

Contract Construction Methods — 
Clearing the right-of-way was ex- 
tremely difficult on some of the steep 
slopes, as has been said before, because 
the trees had to be felled uphill. All 
wood had to be removed from the right- 
of-way, either by burning or by cutting 
it up into 5-ft. lengths and hauling it 
out; all merchantable timber was so cut 
and hauled out to a local box factory. 
Following the clearing gang was a 
gas shovel which cut through a pioneer 
road, The pioneer road was just road 
enough to get through to the various 
retaining-wall sites. It was a narrow 
cut and as narrow a fill as possible, and 
little attention was paid to final grade 
as long as work was done within the 
limits of the right-of-way. Portable 
compressors were moved along with the 
shovel for necessary drilling operations. 
Tractor trucks seemed to be favored for 
what haulage of material was necessary 
on the pioneer road construction. 

The contractor devised an interesting 
arrangement for drilling, especially on 
the steep side slopes. The rock-cut work 
was extremely heavy, averaging about 
60,000 cu.yd. per mile, and naturally re- 
quired a tremendous lot of drilling. 
Jackhammer dril!s would have served 
the purpose but were considered too 
slow. Therefore the contractor used 
regular drifter drills mounted on 
wagons, and devised a side-hill trestle 
arrangement over which the wagon 
wheels could be operated. These trestles 
were nothing more than wooden horses 
with one set of legs longer than the 
other, which were placed on the hillside 
and carried plank runways over which 
the drills operated. This arrangement 
proved extremely effective, and each of 
the two wagon drills used averaged 55 
ft. of drill hole per hour’s operation, 
with as much as 640 ft. of holes drilled 
by one unit in an eight-hour day. Com- 
pressed air for these drills was supplied 
by two portable compressors, one gas- 
driven and the other oil-driven. 

Following close behind the pioneer 
shovel was the stone-masonry crew. 
Stone for the retaining walls was se- 
cured from the right-of-way and was 
cut and trimmed by hand with the use 
of plugs and feathers. Light derricks 
of the stiff-leg variety and gin-pole guy 
derricks were placed at strategic points 
along the roadway and on the mountain- 
side, to handle the pieces of cut stone 
into place. A small portable mixer was 
used for the mortar. The walls are 
beautifully built and were constructed 
at a rapid rate, considering the circum- 
stances. Each retaining wall was de- 
signed according to local conditions, 
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just as a bridge structure would have 
been designed. Trouble was experi- 
enced in several places in finding suit- 
able rock foundations, and sheeted 
trenches were necessary to reach ledge 
rock. 

The next operation was the construc- 
tion of the final road. A 2-yd. steam 
shovel was the principal piece of equip- 
ment for this job. The wagon drills 
and jackhammers were used for what 
drilling was necessary, and cuts and 
fills were made with the aid of tractor 
trucks and by very effective units, con- 
sisting of a diesel crawler tractor 
hauling a 7-yd. side-dump wagon 
mounted on crawler treads. The steaan 
shovel left the subgrade fairly smooth, 
and little final spreading was required. 
At times the contractor had difficulty in 
finding suitable soil to smooth off the 
subgrade. 

The wearing surtace of the road con- 
sists of two 6-in. layers of crushed stone, 
neither layer being rolled. The stene 
is crushed for the most part at a plant 
at Newfound Gap, some rock being sup- 
plied by cutting for the parking area. 
Another quarry was opened up, but the 
crusher plant was not moved. 

While the main supply of rock for the 
crusher comes from the heavy cut, con- 
siderable material is being obtained from 
the leveling up process at the parking 
area. Several small hoppers or skips 
are disposed among the crews, who are 
blasting and cutting out small areas of 
rock. This rock is loaded into the hop- 
pers by hand, and the hoppers are then 
picked up by a hoist on the rear end of 
an old truck, hauled to the crusher and 
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dumped. The crushed stone is taken 
out along the road and dumped trom 
trucks in the usual manner. 

In connection with the soil required 
for leveling up the subgrade, the spect- 
fications provide that on the first cut 
this material should be stored and used 
later on as needed. However, the con 
tractor found that he did not have suth 
cient storage space on the right-of-way, 
so much of the good soil was dumped 
directly into the fill and had to be bor 
rowed elsewhere. Another cost item in 
the matter of drilling and blasting is 
that the contractor had to spring all 
drill holes because of requirements pro- 
hibiting shattering of rock outside the 
right-of-way limits. 

Progress and Personnel—The_ con- 
tractor established a camp one mile up 
the road from Newfound Gap and lo- 
cated the usual blacksmith and repair 
shops there. Excessive wet weather has 
hampered progress considerably. Al- 
though the work was started late in 
1933, it will not be finished until some 
time in 1935. In December, at the time 
the work was visited, the engineers had 
shut down all surfacing work because 
of the wet condition of the subgrade. 

This contract, totaling nearly $700,- 
000, is being done by The Arundel 
Corp., Baltimore, Md. J. V. Hogan is 
president of the corporation, and H. O. 
Firor is general superintendent of con 
struction. W. H. Anderson is local 
superintendent for The Arundel Cor- 
poration, assisted by C. L. Rohde. Col. 
W. I. Lee, associate highway engineer, 
U.S.B.P.R., is in charge for the Park 


Service. 


Higher Standards for Engineering Candidates 


PPROACHING the question of 
limiting numbers in the engineer- 
ing profession by emphasizing quality, 
Dr. Raymond Walters, president of the 
University of Cincinnati, in addressing 
the Society for the Promotion of Engi- 
neering Education at Atlanta on June 26, 
stated that if the criteria of expert- 
ness, personality and character are ap- 
plied, there will be no flooding of the 
engineering field. 

Quoting from data collected by a com- 
mittee of the American Council on Edu- 
cation, he said that in 1930 there were 
282,000 men engaged as technical en- 
gineers, representing an increase over 
1920 of about 50 per cent, as compared 
with an increase of 16 per cent in the 
population for the decade. The per 
capita proportion in 1930 was one engi- 
neer for 425 persons: of those enrolled 
in the professional societies, there was 
approximately one engineer for 850 
persons. In this same year there was 
one lawyer for every 762 of population 
and one physician for every 852. 


Recording his personal opinion, Dr. 
Walters felt that the increase in the 
number of engineers has been dispro- 
portionate to population increase, but 
that if high standards are exacted for 
admittance to the profession the over- 
supply will disappear. Although the 
professional societies perform a valu- 
able service in passing upon the quali- 
fication of mature individuals, the broad 
problem of qualification for engineering 
must be met earlier than these agencies 
can act. 

Earlier selection is felt to be essential 
for the good of the profession as well as 
in justice to the mass of young candidates 
who enter educational institutions each 
year. 

The engineering school is in a po- 
sition to serve as the ideal selective 
agency, and upon it must fall the diffi- 
cut role of judging and sifting candi- 
dates for the profession. No task fac- 
ing a dean and faculty calls for more 
care, wisdom and humility, Dr. Walters 
dec!ared. 
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Vierendeel Truss Bridges 
Popular in Belgium 


Most recent highway and railway structures utilize the design 
characterized by “rigid panels” without diagonals introduced 
nearly 40 years ago by Professor Vierendeel—Both concrete 
and steel are used, with welding giving new impetus to steel 


By Léon G. Rucquoi 


Editor, L’Ossature Métallique, 


Brussels, 


SL 


en aut aE 





Belgium 


FIG. 1—FIRST WELDED Vierendeel truss, the Lanaye Bridge over Belgium’s new 


Albert Canal. It has a span of 208 ft. 


and was shop-welded and field riveted, the 


field splices being located outside the joints. 


ITHIN the past two years 25 

Vierendeel bridges, entirely or 

partially assembled by welding, 
have been built by the department of 
bridges and highways of the Belgian 
State. At the same time the Belgian 
railroads have erected a number of 
riveted Vierendeel bridges, among which 
are the two largest spans of this type. 
Also many Vierendeel bridges have been 
built of reinforced concrete. The pur- 
pose of the present article is to review 
the development of the Vierendeel truss 
and to indicate the reasons for its wide 
adoption by the Belgian authorities for 
the majority of their recent bridges. 


Professor A, Vierendeel, of the Uni- 
versity of Louvain, when director of 
technical service of the province of 
West Flanders, was impressed by the 
inaccuracy and incorrectness of the 
methods used for the design of so-called 
“statically determinate” trusses. These 
trusses, although riveted, were calcu- 
lated as pin-connected, so that the rigid- 


FIG. 2—PIONEER Vierendeel bridges. 
Left: test bridge of 96-ft. span built in 
1897, which failed under a load 2.73 times 
the assumed single-track railway live load. 
Right: first bridge for actual service was a 
128-ft. span structure built at Avelghem in 
1901. It was destroyed during the war. 





ity of the joints was neglected an 

provision was made for secor 

stresses. Professor Vierendeel prop 
an entirely new type of truss, cha 
terized by the elimination of the dia: 
als. (See “Longerons en Treilli 

Longerons a Arcades,” by A. Vi 

deel, Lyon-Claesen, Brussels and P 
1897.) The greatest merit of the in 
tion probably lies in the method of 

culation derived by Professor Vie: 
deel, to determine accurately the stre 
(moments, direct stress and shear ) 
the various members of his open-p 
truss. 

The first Vierendeel bridge was 
experimental one built at the expens 
the inventor in 1897, at Tervueren, n 
Brussels. This structure was subject 
to various tests by two engineers of | 
state bridges and highways departny 
A. Lambin and P. Christophe. It v 
a 96-ft.-span riveted bridge designed | 
carry a single railroad track, and shov 
exceptional strength and rigidity. || 
tests were carried to final failure, whi 
occurred under a uniformly a 
load of 445 tons, or 2.73 times the tots! 
live load assumed in the ection. fF 
their official report, Lambin and Chri 
tophe (Annales des Travaux Publics «i 
Bélgique, February, 1898) conclucd 
that “In the present state of the questio: 
the portal frame truss is, generall 
speaking, a system nearly equivalent t 
the triangulated truss.” 

Between that time and 1930 about 3 
Vierendeel bridges were built in Be! 
gium, both for railroad and highws 
service. Also in the Belgian Congo, |} 
tween 1923 and 1931, 23 railroad brid 
of this type were constructed, the ie 
est being the Bushimaie bridge with 
span of 220 ft. 

The weight of Vierendeel steel trusse- 
especially for longer spans, is less tha: 
that of ordinary triangulated trusses 
it is often much less when higher work 
ing stresses are allowed, as a result of 
the more accurate methods used for thei: 
design. In spite of this advantage, the 
difficulty in fabricating the rounded 
gusset plates at the joints proved an 
obstacle to the early acceptance of the 
steel Vierendeel truss. For a time thx 
future of Vierendeel trusses seemed to 
rely more on reinforced concrete than o1 
steel ; stiffness of members and of joints 
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FIG. 3—VIERENDEEL BRIDGES for railway and highway service. A: Double-track riveted railroad bridge at Malines whose 
tae 274-ft. span is largest yet built in this design. B: Bukama railroad bridge in Belgium Congo built in 1925 and consisting of 
101 four 189-ft. riveted spans. C: First all-welded Vierendeel bridge, built in 1934, and spanning 175 ft. over the Albert Canal at Heren- 
al] thals. D: Concrete Vierendeel bridge over the Schelde River near Tournai consisting of a 95-ft. central span and 40-ft. side spans 
ae 
in reinforced-concrete construction per- The advent of electric arc-welding  (L’Ossature Métallique, No. 2, 1933, 
a mitted close conformance to design finally made the steel Vierendel truss ap. 57). Experience with this bridg 
> . . > . - e o - 
Bel theory, and the large rounded joints complete success. In 1932 the bid for was so satisfactory that most of the 
M did not present a special complication the first welded Vierendeel bridge was new steel bridges built by the depart 
mm either for building the forms or for awarded to the Société Meétallurgique ment of bridges and highways are of 
lg placing the reinforcing bars. Many d’Enghien Saint Eloi in Belgium for the Vierendeel type, some being only 
ng Vierendeel trusses were successfully the fabrication of the 208-ft. span Lan shop-welded while the latest are both 
h built in reinforced concrete, ave Bridge over the Albert Canal shop and field-welded. The table give 
- WELDED VIERENDEEL BRIDGES IN BELGIUM 
la 
ses | } Max } 
rk q Trusses, {| Number | Depth | Type of Weight of Weight of 
+ of Location Built Ft . Ft., | of | C.teC Field Span, Trusses, 
0 ° i C.taC | Panels of Chords, | Joints Tons? Tons 
hel | Ft 
th 1 Lanaye (Albert ( ‘anal) 1932-1933 | 298 29 | 12 28.3 riveted 309 187 
dle 2 | Schooten near Antwerp No. 39 (Albert Canal) 
an 3 | Schooten near Antwerp ! No. 40 (Albert Canal) 1933 192 29 12 26.2 riveted 295 166 
“4 4 ‘Herenthals “C” (Albert Canal) 1934 | 175 a 12 24.4 | welded | 222 121 
th oe 7 ro | } 
; 5 Lanaken-Smeermaas (Briegden-Neerharen Canal) | 
| to 6 | Lanklaar (Zuidwillemsvaart . 1934 | 166 29.6 19 | 23 riveted 200 146 
i. 7 Bocholt I (Junction Cans al Meuse R. to Schelde. R.) | 1934 | 167.5 17.1 9 19.8 | welded | 193.5 9.5 
ints ———___—— —— - —_|— —}—~ . 
8 | Eisden II— (Zuidwillemsy aart) | 
9 | Dilsen } 
7 eee ° | 
\ i 
12 Bocholt It 1934 149 | m3 ~ 3 19 29.7 welded 145 4.3 
13 | Kaulille (Junction Can: al Meuse R. _to Se +helde R.) | | | 
14} Lille-St. Hubert“ “ 
15} Lommel No.9 “ “* = " * 
16] Lommel No.12" “ “ “ 
: 17 | Herenthals wan (Albert C —— 1934 149 29 19 | 22.9 | welded i 181 99 
18 | Gheel No. 18 (Albert Canal) 
19 | Gheel No. 
20 | Oolen No. 20 a 1934 149 15.3 19 16.8 welded 5 62.7 
21] Herenthals No. 21 “ 
22 ‘Dedseslo No. 1 { (parallel canals of Selzaete and | 4 
23 | Dudzeele No. 24 Schipdone k) 1934 | 104.5 9:6 i 8 13.9 welded 108 6 
24} Zutendael (Albert Canal) | _ 1935 ee rer ae |e welded | 448 | 233 
25 | Gheet } pee. 17 (unetion Cans al Meuse R. to Schelde R.) 1935 148 | 27.6 | 10 29.6 welded 214.5 | 140 
26 | Mol No. | | 41 162 


1All spans are shop-welded. 
*Tons of 2, Ib. 
Note— Bridges { to 21 incl. are highway structures; 22 to 26 are railroad bridges: 
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the location, spans, weights, etc., of the 
welded Vierendeel bridges recently com- 
pleted in Belgium. 

Welding (and flame-cutting) applied 
to the Vierendeel trusses made the fab- 
rication of the members and the joints 
much easier. Members are generally 
either rolled or built-up H-sections. 
Welds are continuous. Laboratory 
tests on Vierendeel joints conducted irf 
the Universities of Liége and of Brus- 
sels by Professors F. Campus and H. 
Dustin, have indicated both the perfect 
agreement between Vierendeel’s method 


Sewerage Planned for a 1970 
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of design and the actual stresses in the 
various sections, and the remarkable 
resistance of the joints to dynamic 
stresses. 

The Belgian railroads have recently 
built a number of riveted Vierendeel 
bridges, among which two, in Heren- 
thals over the Albert Canal, are notable. 
Each has a span of 274 ft. One carries 
a double track, the other a single track. 
Also, in Malines, on the new Brussels- 
Antwerp electric line, there is a 274-ft.- 
span double-track bridge. Welding has 
not yet been adopted for the bridges 


at Cedar Rapids, lowa 


Forecasting based on city plan and zoning ordinance 
of progressive Iowa city provides intercepting-sewer 
system anticipated to be adequate when 40 more years 
of growth in business and population has accumulated 


sanitary-sewer and sewage-works 

construction, which has been in 
progress since 1929, is now drawing to 
a close at Cedar Rapids, lowa. As a 
design and construction problem this 
work divides naturally into treatment- 
works operations and into sewerage op- 
erations. The sewerage operations, or, 
more specifically, the intercepting-sewer 
construction, are alone considered here. 
These have special interest because of 
construction methods, the adoption gen- 
erally of precast concrete pipe and a 
plan based on a definite city plan and 
zoning laws, which indicated the prob- 
able trend and growth of business and 
home occupancy for a 40-year period. 


A CONTINUOUS PROGRAM of 


General sewerage conditions 


Cedar Rapids, with a population of 
56,000, is typically a Midwestern city 
with perhaps more food-products manu- 
facturing establishments than the ave- 
rage; annually 65,000,000 bu. of grain 
are milled and 1,000,000 head of live- 
stock are butchered. The population 
growth has been uniform at 2.9 per cent 
per year since 1900, and a forecast of 
170,000 population as of 1970 was used 
for the purposes of the intercepting- 
sewer design. Due to the nature of in- 
dustries that would naturally gravitate 
to a community of this type and to the 
fact that such industries are usually 
large producers of high-concentration 
waste, the difficulties of a long-time 
forecast of demands are obvious. 

Fortunately the available areas for 
future industrial development that are 
convenient to the river for water supply 
and to railroads for track service are 


downstream rather than upstream of the 
city. Therefore, the probability that 
new industries producing large volumes 
of waste may overload the new inter- 
cepter through the city is remote, and 
any additions to the intercepter will be 
short and of minor importance. The 
commercial and industrial sections of the 
town are on moderately low land adja- 
cent to the Cedar River, the residential 
sections being on high elevations. The 
maximum variation between street lev- 
els is about 160 ft. 

In general, the city is served by two 
complete separate sewer systems, one 
for the east and one for the west side 
of the river. Therefore, the forecast as 


FIG. 1—COMPLETING a test on 48-in. 
ring of precast concrete pipe, which failed 
under a load of 12,255 Ib. 








built by the Belgian railroads, alth 
the question is receiving serious a: 
tion, and additional tests are being | 
on the behavior of welds under dyn; 
loadings. 


BIBLIOGRAPHY ON THE DESIGN 
VIERENDEEL BRIDGES: 


Cours de Stabilité des Constructi: 
by A. Vierendeel, 4th edition, 5 vol! 
Uystpruyst, editor, Louvain. 

“Le Calcul Pratique des Poutres \ 
endeel,”” by G. Magnel, in 4 vol. Van Ry 
berghe & Rombaut, editor, Ghent, 1934 

‘“Statik der Vierendeeltrager,” by 
Ing. Karl Kriso, Julius Springer, ed. | 
lin 1922. (A translation of this book 
been published in French by Beran; 
Paris, 1926, under the title “Stabilité 
Poutres Vierendeel” ). 


City 


to future direction of growth was im- 
portant, and the existing definite cit 
planning and zoning ordinances were «ji 
material value in suggesting the dire 
tion and control of future growth. -\ 
cording to the past history of the cit 
the increase in population, as well « 
the establishment of trade-waste-produ 
ing industries, has been uniform 01 
each side of the river and divided about 
60 per cent east and 40 per cent west 

In 1886 construction was started 01 
the first East Side intercepting sewer 
It paralleled the river a block and a hali 
away and picked up all the laterals which 
prior to that time discharged directly 
into the river at each street end. This 
old intercepter throughout its lowe: 
reaches deserves notice because it was 
one of the earliest precast concrete pipe 
jobs. It is egg-shaped, of two sizes, 
24x32 in. and 12x22 in., 3 in. thick and 
has bell-and-spigot joints. 

Frank Barta, superintendent of sewers 
for 45 years, states that the concrete 
pipe was built in 1887 by contract under 
Mr. Mitchell, city engineer. The sec- 
tions were built in wooden forms, split 
so that they could be removed after 48 
hours, and then the pipe was kept at 
least 30 days in storage and sprinkled 
daily. Milwaukee natural cement was 
used since portland, although available, 
cost too much—$6 a barrel. The pro- 
portions are not known, but a rich mix 
was used with an aggregate of one- 
third natural sharp sand and two-thirds 
gravel. Mixing was by hand, and the 
mix was only moist; tamping was 
thorough. No failures of any kind have 
appeared on the larger-sized pipe, but 
150 ft. of the smaller size, laid late in 
the season and given a shorter curing 
than 30 days, collapsed immediately 
after backfilling and was removed and 
replaced at once. Mr. Barta says in the 
45 years he has been in charge of sewers 
he has never had any occasion to repair 
the line which until five years ago, when 
it was supplemented by another line, 
carried all of the East Side sewage of 
the city. Velocity and flowage tests in 
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FIG. 2—PRESENT AND FUTURE occupancy and sewage flows. rIG. 3—BASE MAP showing 
Types of development expected within 40-year design period, as 
indicated by existing zoning laws, are altered to conform with pancies and probable flows, thus determining 

estimates of changes expected. 


1928 indicated a coefficient of friction of 
0.011 (2 in Kutter’s). Upon investiga- 
tion this sewer, although overloaded, 
was found to be in good condition, 
which established the fact that the sew- 
age characteristics were such that a con- 
tinuance of the use of concrete was not 
hazardous, 


Adopted bases of design 


As a basis for design, a topographical 
plat of the city was prepared, and the 
area within each natural contributing 
watershed was determined, as well as 
the most convenient point for each sub- 
main serving such area to enter the in- 
tercepting sewer. An estimate was then 
made of the probable changes in zoning 
ordinances throughout the next 40-year 
period, and the type and extent of oc- 
cupancy of each drainage area were esti- 
mated. These determinations are indi- 
cated by Figs. 2 and 3. 

A detailed examination was made of 
the quantity of sewage now originating 
in areas of typical occupation, and these 
rates of flow on a gallons-per-acre-per- 
day (g.p.a.d.) basis were applied to the 
areas before mentioned. These maxi- 
mum rates were as shown on the map. 

To determine the amount of infiltra- 
tion which might be expected, existing 
main sewers were gaged during alter- 
nate wet and dry weeks. The water 
consumption in the districts in question 
was deducted therefrom, with a result 
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that provision for 1,058 g.p.ad. was 
found necessary, this figure being equiva- 
lent to approximately 70 gal. per capita 
per day. In the East Side system the 
rate of infiltration was found to be 
equivalent to 35,000 gal. per day per 
mile of sewer main and lateral, and 
9,150 gal. per mile per day of actual 
pipe lines, including house connections, 
since there are 2.8 ft. of service lines 
per foot of main and lateral sewer. 

The preliminary layout included not 
only intercepting sewers for early con- 
struction but sub-mains and laterals for 
later construction where future develop- 
ment would overload existing facilities. 
Probable population density was taken 
into consideration in making these tenta- 
tive layouts. The maximum population 
density in residence districts was found 
to be 20 per acre, and this figure was 
adopted for short laterals, while a popu- 
lation of 15 per acre was used on long 
laterals where the evening effect of dis- 
tance on peak loads would be felt. 

Investigation of seasonal, daily and 
hourly variations in rate of sewage flow 
indicated the necessity for providing a 
capacity of 195 gal. per capita per day, 
to cover maximum variations in sani- 
tary sewage flow plus infiltration. 


Rerouting and design 
A 48-in. intercepting sewer was 


deemed adequate for the East Side 
situation. Its route closely paralleled the 


original intercepter, leaving the old unit 
in service to care for the four- to five 


_ block width of commercial district. The 


new line cut off all contributing laterals 
two blocks away from the old sewet 
throughout the business section. It was 
found that to get closer to the old inter- 
cepter with the new line an important 
business street would be occupied for 
construction purposes, throwing the 
streetcar line out of service temporaril\ 
and otherwise embarrassing traffic and 
business. To locate the sewer as finally 
built, two blocks away from the old in- 
tercepter, involved following a street 
occupied its full width by the tracks of 
four trunk-line railways. Therefore, for 
the 2,700-ft. of length involved, sewer in 
tunnel was planned; the average depth 
throughout this section was about 26 ft. 

A careful analysis was made of exist- 
ine superloads from railroad traffic at 
street grade, and consideration was also 
given to the probability of future track 
elevation with retaining-wall footings 
and earthfill further contributing to the 
superload. The reinforced-concrete pipe 
used, except as noted later, was 48 in. 
in inside diameter, with shell thickness 
of 5, 64 and 64 in. The reinforce 
ment used was cold-drawn steel mesh 
placed elliptically and having transverse 
square-inch areas per foot of length of 
0.29, 0.30 and 0.40, designed for ulti- 
mate load in pounds per foot, using 
three-edge bearing, of 8,833, 12.250 and 
16,000 Ib. respectively. 
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FIG. 4—TYPICAL TUNNEL SECTION in wet sand. 
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Poling boards and wild hay 


prevent entrance of semi-liquid sand; 3 m.g.d. was pumped from this heading. 


The specifications required that an 
18-in. length of pipe should be made 
each day for testing, and a lever-arm 
machine was constructed to test these 
ring samples. The pipe was field-made 
in cold weather, using heated materials 
and curing the cast pipe in live steam 
under canvas at a curing temperature of 
75 deg. or more for 72 hours. In all 
cases test rings showed first crack at 
about 50 per cent of the ultimate load 
and exceeded the designed strength. 

Check tests of cylinders and beams of 
the concrete used in the pipe were also 
made each day in duplicate. Half of the 
samples were kept under steam for 72 
hours along with the pipe and were then 
thrown out into the air (temperature 
from 0 to 25 deg. F.), along with the 
pipe. The other half of the samples 
were kept heated for seven days. All 
were tested by standard methods, and 
it was found that there was no material 
advantage in curing under steam for 
more than 72 hours. The average 28- 
day compressive strength of concrete, 
using 2.04 bbl. of cement per cubic yard 
with crushed limestone for coarse ag- 
gregate, was about 4,750 Ib. per sq.in. 
So far as the beam tests were concerned, 
they were disappointing. The modulus 
of rupture determined was in no way 
ratable or parallel to the compres- 
sive strength determined by standard 
cylinders from identical batches of 
concrete. 


Tunneling methods 


Due to the location of the finished 
conduit directly under the railway 
tracks, it was necessary to build work- 
ing shafts from 12 to 25 ft. off line and 
to drift in under the tracks. The shafts, 
600 ft. apart, were 30 ft. deep (the extra 
depth being provided for a pump pit 


during construction). A service tun- 
nel was then constructed out to the line 
of the sewer tunnel, right angles turned 
and operations carried on in both direc- 
tions. At the six points where headings 
were holed through, the maximum error 
was 0.6 in. in spite of the fact that 
angles and curves occurred at three 
points underground and the maximum 
base line (transferred from the surface 
-down by 50-lb. weights hung on piano 
wire) was only 6 ft. 

Five-piece sets of 2x6-in. maple heart 
lumber were used to timber the bore 
tightly. A standard system of breast 


FIG. 5—SEGMENTAL BLOCK in wet tunnel backed with 6 in. of concrete. 





boards and poling boards (Fig. 4) 
used where the material was wet 
caving. Starting at the south en 
the tunnel and working north, the 
300 ft. had a blue clay bottom with 
sand on top, then the level of the « 
gradually rose until at a point 1,00( 
from the end of the tunnel the bore 
entirely in blue clay. Near this p 
limestone was encountered in the fi 
of the tunnel, the level of which gra 
ally increased until the bore was 
tirely in limestone. Where rock b 
and clay or earth roof was encounte: 
it was necessary to drive the tum 
ahead on top of the rock, timber 
roof so exposed and then shoot out 
rock beneath until the required dey 
had been reached. 

Throughout the extent of the tum 
where wet materials were encounter 
it was deemed advisable to finish t! 
sewer conduit as quickly as_ possibl 
This precluded the use of precast co 
crete pipe, which could be used on! 
where a section of tunnel was opened up 
from shaft to shaft. Therefore, sing] 
ring, vitrified clay, segmental bloc! 
were used (Fig. 5) laid in rich cement 
mortar and backfilled on all sides in not 
less than 6 in. of cement concrete | 
lean mix. Under ideal curing condi 
tions this concrete set up rapidly 
Where the tunnel was in rock, no cor 
duit was put in place until the bore wa- 
completed from shaft to shaft, and the: 
the standard reinforced concrete pip 
was used, slid in on timber skids and 
backfilled with lean concrete. 


Crossing lake margin 


Another interesting section of work 
was a 1,500-ft. crossing of Cedar Lake. 


Build- 


ing footings are but 15 ft. upward and to left of tunnel, making careful work neces- 
sary not to undermine the footing. 
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using open-trench construction in a rail- 
road fill (Fig. 6). The material im- 
mediately below grade of the conduit 
was a putty-like black muck, into which 
a bar could be thrust 10 ft. or more by 
hand. The upper cut was through junk 
fill. The depth of the trench through 
this section was from 8 to 10 ft. The 
water line of the lake adjacent to the 
fill was about 5 ft. above grade. The 
fill was so porous that large quantities 
of water flowed into the trench con- 
tinuously. After the trench had been 
opened down to the water line, 2-in. 
plank sheeting guided by two sets of 
6x6-in. waling and spread by 6x6-in. 
struts was driven to a point at least 5 ft. 
below grade. The excavation was con- 
tinued, using power shovels, down to a 
foot below grade. Not more than a 






8" VSP subadrains 
used during 


' , Black muck 
construction--* 


FIG. 6—PRECAST PIPE in lake crossing 
laid on timber floor and stone, with timber 
sheeting to confine the muck. 


100-ft. section of work was undertaken 
at a time. 

Two 8-in. vitrified sewer pipe sub- 
drain lines were laid on the bottom of 
the excavation and were conducted to a 
sump at the end of each section. Self- 
priming centrifugal pumps removed the 
water at the rate of about 3 m.g.d. per 
section. Crushed limestone was then 
dumped in, over and around the sub- 
drains, and tamped into position up to 
and within 2 in. of the bottom of pipe. 
On this rock a 2-in. plank floor was 
laid, tightly wedged between the side 
sheeting and was firmly spiked to wales 
secured to the side sheeting (Fig. 6). 
This planking provided a dry and clean 
working floor upon which the rein- 
forced-concrete pipe was laid with 
carefully cemented joints. A 6x6-in. 
stringer was laid along each side of the 
pipe at the mid-line against the side 
sheeting, and wedges were driven be- 
tween it and the pipe to provide sta- 
bility for the sheeting as well as side 
resistance for the pipe. Excess yellow 
sand from other parts of the project 
were hauled in and backfilled around 
the pipe up to a point at least 1 ft. over 
its top. The top of the sheeting on the 
completed job was about 2 ft. above the 
top of the pipe, all of which construc- 
tion was left in place as ordinary back- 
filling progressed. The finished struc- 
ture therefore was an H-shaped timber 
box confining the muck below the line 
and providing insurance against settle- 
ment out of line. This line was tested 
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for infiltration after it was completed, 
and even though all visible seepage 
points at joints were recalked with lead 
vool, the infiltration rate was found to 
be 17 gal. per linear-foot of finished. con- 
duit per day (25 times average infiltra- 
tion in the entire 100-mile system), 
which was considered satisfactory. 


Costs of sewer work 


The total contract sum on the East 
Side intercepter without river crossing 
was $312,000. The unit prices per foot 
of the larger conduits were bid in as 
follows: 


48-in. concrete pipe in open trench, 


average depth 18 ft. ...... akeses ORO 
iS-in. segmental block sewer in wet 
RET CAN bia vn en ei ck wae o 45 


$2-in. segmental block sewer in clay 


and rock tunnel Pawan eons > 
36-in. reinforced-concrete pipe across 

Cedar Lake without sheeting..... 1% 
Extra work on 1,500 ft. of lake 

crossing (cost plus 15 per cent)... 1.80 
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The cost of the river crossing, which 
consisted of two 30-in. cast-iron in- 
verted siphons, following the bed of the 
river and encased in concrete, with a 
total length of 575 ft. and equipped with 
concrete control chambers at each end, 
was $25,000. The cost of the West Side 
intercepter was about $40,000. The 
total cost of the intercepting sewers and 
river crossing was therefore about $400,- 
000, including engineering costs. 

The East Side intercepter was built 
by Gjellefald Construction Co., Forest 
City, la., with John Brogan and Sons, 
Green Bay, Wis., as subcontractor on 
the tunnel work. Christensen Construc- 
tion Co., Cedar Rapids, built the West 
Side intercepter and river crossing. 

This project was designed by Howard 
R. Green Co., consulting engineers, 
Cedar Rapids, who, with F. E. Young, 
city engineer, jointly supervised the 
construction. 
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Elimination of Cross-Connection Hazards 


Through Systematic Surveys 


ORE systematic methods of sur- 

veying cross-connections were 

championed at a recent meeting 
of the New England Water Works Asso- 
ciation by Warren J. Scott, director of 
the bureau of sanitary engineering, 
Connecticut department of health. 

In a paper on this topic Mr. Scott 
pointed out that while much useful 
work has been done toward eliminat- 
ing hazards arising from the introduc- 
tion of polluted water into distributing 
systems of buildings through such con- 
nections, many connections remain 
obscure and constitute a threat to health. 
The state sanitary code permits no new 
cross-connections, but many remain 
from previous installation or from 
changes in piping effected after former 
survey work. 

Aside from plumbing connections, 
the most common causes are industrial- 
process water supplies, auxiliary fire 
supplies in industrial plants, pump 
priming, auxiliary feed for boilers and 
private well supplies. In the case ef pri- 
vate drinking-water supplies cross-con- 
nected with public systems, Connecti- 
cut does not require separation if the 
private supply tests safe, although sepa- 
ration is strongly recommended. Public 
water-supply managements can insist on 
separation on the basis that they have 
no control over the private supplies, 
and where swing connections are used 
both supplies cannot be connected at 
once. Periodic surveys are advised by 
the health department. 

In making cross-connection surveys 
the first task is to trace ‘ocations of 
auxiliary water supplies. In some areas 
groundwater sources from driven wells 
may be of doubtful quality, especially in 


thickly populated districts. Local well 
drillers are a possible source of infor 
mation, as are return postal cards to 
consumers. On large 
Scott declared, it would be no extrava 

gance to assign one or more men to the 
specific duty of making surveys of 
cross-connections, especially where 
numerous private supplies exist. Con- 
tamination of industrial-water tank sup 

plies through leakage of water dis- 
charged from sewers is a_ potential 
hazard. <A case occurring in connec- 
tion with water-storage tanks was cited 
wherein a swimming pool was drained 
to a combined sewer, and on one oc- 
casion when the drain valve was opened 
sewage backed up into the pool from 
the sewer, which happened to be flowing 
under pressure after a storm. 

Industrial-plant piping systems are 
often too complicated to be surveyed 
visually from the cross-connection view- 
point. Questioning of the master me- 
chanic or other responsible official, and 
reference to maps prepared by fire in- 
surance interests are frequently helpful 
in tracing the larger lines. 

It was recommended that waterworks 
managements should frequently collect 
samples from distribution systems for 
bacteriological examination, select vari- 
ous sampling points, and follow up oc- 
casional poor samples to see whether 
near-by cross-connections, due to faulty 
plumbing, might be responsible. In 
closing, the speaker said that as much 
attention should be given to the dangers 
of pollution of distribution systems by 
cross-connections as to dangers of pol- 
lution of watersheds, since many of the 
recent serious water-borne epidemics 
have been due to faulty connections. 


systems, Mr. 
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Dust Storms Had Little Effect 
on Highway Maintenance 


Keeping motorized equipment clean, removing snow 
fences from dust drifts, clearing ends of drains and 
occasional surface blading were principal requirements 





DUST-FILLED ROAD DITCHES in most 
heavy rains required their operation. 


HE dust-storm troubles of the road 

engineers of Kansas, Colorado and 

other states have given way to 
those of rain and flood, and temporarily 
at least the newer conditions have solved 
the older probiems. But while they 
endured, dust storms presented a real 
road-maintenance task, and of course they 
may come again and call upon past ex- 
perience for its records of practice. These 
have proved on.inquiry to be less informa- 
tive than was anticipated; they do indi- 
cate, however, that road-maintenance 
problems of dust storms were not a major 
engineering difficulty. The -following 
statements of experience cover the main 
observed facts. In connection with them 
the engineer will find interest in the 
more general account of dust storms by 
Professor Throckmorton in Engineering 
News-Record, May 9, 1935. 


Equipment and 
Drift Problems in: Kansas 
By Ira E. Taylor 


Engineer of Maintenance, State Highway 
Commission, Topeka. Han 


HE -MAINTENANCE of motor- 

ized equipment in the dust areas was 
probably of greater concern than any 
actual damage to the road surface or 
ditches. The Kansas state highway de- 
partment equips all of its trucks, pas- 
senger cars and other power machinery 
with oil-bath air filters as a precaution 
against dust entering the motors. A 
practice was also inaugurated in the 
dust regions whereby crankcase oils 
were changed at least once each day and 
the oil-bath air filters thoroughly cleaned 
at the same periods; extra precautions 
were also taken carefully to inspect con- 
necting rods and main bearings weekly, 
and then make any adjustments that 
might have become necessary due to 
excessive wear. Instructions were also 
given that equipment be operated at very 





instances cleared themselves as soon as 


nominal speeds during stormy periods 
and that no‘units be used during times 
when no probable good could be accom- 
plished. 

The routine protection of the lubri- 
cating systems of motorized equipment 
was also followed by proper cleaning 
and inspection of distributors, magnetos 
and fuel lines. The commission main- 
tains and operates several hundred units 
of automobiles, trucks, tractors and mo- 
tor graders in the so-called dust area, 
and by diligently pursuing the policies 
outlined in reference to the care of 
equipment, it avoided serious losses to 
motors and other working parts of ma- 
chinery. 

The actual damage to surface and 
drainage consisted largely of the filling 
of ditches and culverts with fine silt and 
the mixing of excess fine materials with 
the sand-gravel windrows that the de- 
partment maintains for reserve materials 
on lighter-surfaced roads. 

Most of the dusty periods occurred 
during the winter and early spring 
months while snow fences were still in 
place about 100 ft. north of the right-of- 
way fences on the east-west highways. 
These fences were completely covered 
with dust drifts in many areas, and some 
difficulties were encountered in remov- 
ing the fences so that the drifts might 
be leveled down to prevent damage to 
the adjacent land. In a number of 
cases these slat-type fences had to be 
removed with portable hoists and other 
devices that were designed by the local 
maintenance supervisors. After remov- 
ing the fence, the drifts were leveled 
with tractor and blade or by teams and 
harrows. However, it was found in 
many cases that after the removal of the 
fences, the wind removed the drifts and 
distributed them elsewhere. 

The closing of drainage ditches and 
structures it was thought at first would 
be a serious problem, but by cleaning 
out the accumulated dust around the en- 


trances and exits it developed that > 
heavy rains which followed the dust 
ried most of it through the struct 
and out on the fields in a somewhat | 
form manner. In some extreme c: 
dust drifts interfered with the traffic 
the highways, but generally speal 
the snow fences obstructed most of 
moving soil, and very little trouble 
the driving surface from this source 
encountered. 

Actual damages, measured in cash « 
pefiditures to the maintenance depa 
ment, were nominal, and the extra c 
was largely offset by decreased ma 
tenance operations due to the dry peri 
Very little surface maintenance \ 
necessary or desirable during these \ 
ter months, and this decreased expe: 
practically offset the extra cost of 
moving snow fences and the cleaning 
ditches and drainage structures. 

Probably the most serious effect 
the dust-storm periods was the creati 
of a hazard due to extremely short vis 
bility and uncomfortable atmosphei 
conditions. Those who found it nec 
sary to attempt to travel on the hig! 
ways during these times were cor 
fronted not only with the danger 
colliding with another vehicle or rum 
ning off the highway, but also with th: 
possibility of motor failure due to tl 
accumulation of dust in the working 
parts of the machine, or to so-called 
“static,” which was sometimes present 
during these storms. The difficulty oi 
reading highway signs was another haz 
ard presented during these dust storm- 
In some instances where light shower, 
did occur, followed by dusty periods, 
the signs became almost obliterated | 
an accumulation of dust, making it im- 
possible to read either the route numbe: 
or the directional information. 

In summarizing this whole situation, 
it might be said that the most serious 
problems confronting the highway com 
mission during the stormy periods were 
the proper maintenance of highway 
equipment and the concern for the safets 
of those motorists and truck operator- 
who continued to travel on the stat 
highway system during these periods of 
dangerous driving. 

The dust-storm area was confined 
largely to the western sections of the 
state and affected less than one-fourth 
of the Kansas lands and agricultural 
activities. 


Clearing Easily Done 
by Grader in Colorado 


By O. T. Reedy 


Senior Assistant Engineer, State Highway Dept. 
Denver, Colo. 


ba) beast of the federal-aid roads was 
seriously damaged by the spring 
dust storms. A few places, not more 
than 10 miles, had dust deposited 4 or 
5 in. thick, but this was easily removed 
with a grader. Some of the borrow- 
pits were partly filled and required 
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cleaning out with a grader to facilitate 
drainage. 

Most of the pictures that have been 
published of Colorado roads that were 
damaged by the dust have shown side 
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roads, little used, and in one or two in- 
stances even abandoned. The wide open 
principal highways were not very much 
hurt. 

The most serious trouble in connection 


with the dust storms was the low visi- 
bility. Interference with operations ot 
the graders was not serious, since it 
was necessary to keep the roads cleaned 
up while the storms prevailed. 


Designing Breakwater Foundations 
Against Wave Scour 


Better fortification of rubble mound bases against 
wave action indicated by failure of Algiers break- 
water—New structures at Haifa and Dunkirk show 
trend toward strong encasement of light stone fills 


HE frequent open-sea harbors of 

European countries and their de- 

pendencies have called for excep- 
tional attention by foreign engineers to 
breakwater design to resist the attack of 
storm waves. Two of the most recent 
of these designs and the failure of an 
older but modern design are described 
in recent issues of British engineering 
journals, and from them the following 
descriptions have been taken. In the 
case of the Algiers breakwater, which 
was destroyed by storm waves, analyses 
are offered that open up new fields of 


- conjecture concerning depths at which 


wave action may act destructively in dis- 
lodging foundation fills of rock. 


Rubble foundation failure 
wrecks Algiers breakwater 


Evidence of*the need of increased 
scrutiny of foundation conditions is fur- 
nished by the failure a year ago (Feb. 
3, 1934) of about two-thirds (1,315 ft.) 
of the newest portion of the system of 
breakwaters at the port of Algiers, on 
the north coast of Africa. The new 
structure, 1,968 ft. long, was designed 
by the French engineers, with intensive 
studies and computations of wave im- 
pact, as it was to be exposed to the un- 
usual power of an open sea in the direct 
path of prevailing storms on a shore 
with rapid declivity to deep water and 
thus favorable to undiminished wave 





Cross Section of Breakwater 


violence. As a barrier to direct wave 
forces the breakwater had apparently 
the qualities expected of it, according 
to studies of the failure made by Bryson 
Cunningham, M. Inst. C.E., and re- 
ported in Engineering, Jan. 11, 1935. 
This account, which was verified by M. 
Rénaud, chief engineer and director of 
the port of Algiers, is the source of the 
information for this article. 

Structure and Storm—The construc- 
tion of the section of breakwater that 
failed is shown by the accompanying 
drawing. The outstanding features are 
the depths, the sand bottom, and the 
main foundation of quarry débris of 6}4- 
Ib, to 440-Ib. stone protected with riprap 
stone weighing a minimum of 8 cwt. 
The wall proper Mr. Cunningham de- 
scribes as follows: 


The bulk of the wall was formed of 
four vertical tiers of blocks, of a length 
equal to the full width of the mole and 
of an average height and width of 13 ft. 
The blocks in the lowermost layer were 
larger than the rest (though not so 
high), weighing 450 tons apiece, as 
against 400 tons in the upper course. 
The sides of the blocks were joggled so 
as to form a horizontal bond, while ver- 
tically, the blocks were connected by the 
reinforced-concrete filling of the vertical 
grooves provided for the purpose of han- 


ALGIERS BREAKWATER, showing section 

and progress of scouring action that under- 

mined 1,316 ft. of structure in the storm 
of Feb. 3, 1934. 
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dling and setting the blocks. The whole 
was surmounted by a capping of mass 
concrete forming a level platform 6.40 
m. wide on the harbor side, with a para 
pet wall in two stages on the outer side 
rising to a height of 6.50 m. above zero. 


The storm that reached the intensity 
that caused failure on Feb. 3 developed 
rapidly, beginning to be violent on Feb. 
2. At storm height, observations taken 
by the port authorities showed on Feb. 
2a wave length of 410 ft., and a period 
of 94 sec.; on Feb. 3 a wave length of 
656 ft. and a period of 1345 sec. The 
heights of waves on the respective dates 
were 12 and 30 ft. Both height and 
short periodicity are notable and are 
exceeded by only a few storms. 

Foundation Failure—Commenting on 
the construction described, Mr. Cun- 
ningham states: 


There is no reason to believe that the 
design of the wall had anything to do 
with its collapse, or that there was any 
inability to resist the direct dynamic im 
pact of wave action. The failure is 
essentially and fundamentally attributed 
to the undermining by suction of the 
rubble foundation. Experiments carried 
out at the Hydrological Laboratory at 
Lausanne, with a model on a reduced 
scale corresponding to a wave length of 
200 m. and a wave height of 9 m., 
showed that even in this very extreme 
case there was still a factor of safety of 
1.2 against overturning inward and of 
1.53 against similar movement in an out- 
ward direction. 


The progress of the undermining 
action is indicated by the port engineer, 
M. Renaud, to have been in four phases 
as shown by the accompanying draw- 
ings: (1) A slow but progressive move- 
ment, producing erosion at the foot of 
the mound and resulting in gradual dis- 
placement of the protective covering 
blocks; vibration of the superstructure 
on the foundation was set up, causing 
subsidence and slight displacement out- 
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Harbor Side 


> 
-5.50 varies --- 


RUBBLE-MOUND FOUNDATION of Dunkirk jetty deposited on fascine mattress 
and held down with heavy precast concrete blocks. 


wards. (2) This phase was abrupt and 
short; the large protective blocks having 
slipped into the hole formed by back- 
draft, the outer portion of the rubble 
foundation disappeared suddenly under 
the influence of a great wave, or, more 
likely, of two or three successive waves, 
the material being far too light to resist 
wave action. (3) The next phase was 
one of regular and continuous action; 
under the influence of the surf on the 
cutstanding parts of the disintegrated 
mound, a trench was excavated on the 
line of the former’ foundation, into 
which the blocks collapsed. And finally, 
(4) there set in a prolonged process 
with cumulative effect; the excavation 
in front of the breakwater was slowly 
filled in during the subsidence of the 
storm. 

The port engineer remarks that the 
structure was universally recognized as 
one of the most perfect examples of a 
vertical breakwater and was constantly 
cited as such. All that experience else- 
where could suggest was embodied in 
the undertaking. Specially should be 
noted the intimate connection of the 
blocks by means of reinforcing ties in 
the concrete keys, and the exceptionally 
low level of the foundation course. The 
work itself had been carefully executed 
and, prior to the storm, was in an excel- 
lent state of maintenance. It resisted 
throughout the night of Feb. 2-3 the 
assault of a raging sea that far ex- 
ceeded all previous experience, and it 
only succumbed to the onslaught of a 
surge of more than 9-m. depth, engen- 
dering a breaking wave of over 18 m. in 
crest height, which by its subsequent 
suction gave rise to the formation of a 
deep trench in which the wall was ulti- 
mately engulfed. 

Concluding his remarks on the failure, 
Mr. Cunningham states that present 
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assumed depths at which wave action 
will not affect rubble foundation are 
open for reconsideration. The danger 
of sand foundation has also to be 
guarded against. 


Mattress and concrete block 
protect light stone fill 


A new outer harbor for the port of 
Dunkirk, France, is formed by two con- 
verging entrance jetties notable in the 
case of the west jetty, which receives 
the brunt of the sea attack, for the heavy 
foundation of rubble fill on brush mat- 
tress held down on the crest and ocean 
slope by 40- to 50-ton concrete blocks. 
This foundation, as shown by the accom- 
panying cross-section, rises to El. +3 
m. above mean low water and carries a 
vertical wall superstructure of concrete 
between artificial stone-block walls built 
up to serve as forms for concrete con- 
struction as well as for permanent fac- 
ing. Only about 1,640 ft. of jetty sea- 
ward of the low-water contour has the 
foundation _ illustrated. Inshore for 
about 820 ft. the superstructure rests on 
mass concrete between parallel lines of 
steel sheetpiling. At the head of the 
jetty the water depth at mean low water 
is about 32 ft., and throughout the jetty 
length the foundation rises about 7 ft. 
above water level. 

The construction procedure involved 
no novelties. Brush fascine mattresses 
were woven in the harbor, floated to 
position and sunk to the sand bottom by 
loading them with stone. The rubble 
fill was dumped from hopper barges. A 
derrick boat placed the concrete blocks, 
which were moulded on shore in vi- 
brated forms. The facts for this de- 


SECTIONS of Haifa breakwater, showing 

grading of stonefill designed to utilize en- 

tire quarry product of large and small 
breakage. 
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scription are taken from an article 
The Engineer, March 15, 1935. 


Graded stone-fill breakwater at Hai: . 


A rock breakwater of interest becau 
its designers undertook by grading 
utilize the complete quarry product 
large and small breakage has been co 
pleted for the new harbor works 
Haifa, Palestine. Haifa is on op 
coast; the harbor is formed by a m 
breakwater 7,250 ft. long extending o1 
shore at an angle of about 30 deg. ai 
by a lee breakwater 2,510 ft. long, part 
closing the sea space between the out 
end of the main breakwater and t! 
shore. The outer end of the ma 
breakwater is at contour depth 40. T| 
open-sea barrier takes the brunt of ¢! 
wave attack. 

The following facts are taken fro 
Engineering, March 1, 1935, whic’ 
credits its information to a paper «©! 
Jan. 22, 1935, before the Institution © 
Civil Engineers, by E, J. Buckton 
Rendel, Palmer & Tritton, London, co: 
sulting engineers for the Haifa harh. 
works. Studies by the engineers indi 
cated a fine sand bottom. The max: 
mum recorded variation from mean se \ 
level due to combined wind and tide wa 
found to be from +1 to —2 ft. .\ 
study of wind records and currents in 
dicated a rockfill structure, but one, whic! 
considering the wave magnitudes, pro 
hibited run-of-quarry fill and called fo 
a graded-stone structure. The design 
adopted is shown by the two cross-sec 
tions. The sizing of the stone from 
foundation to top and as the fill reached 
out into the sea is to be noted. By this 
design virtually all the product, of the 
quarry was used while escaping the 
objections of quarry-run fill. 

The rockfill was cgnstructed by a 
mobile pillar crane that traveled on 
track on top of the fill as it progressed 
seaward. Skips on cars brought the 
stone from the quarry 10 miles inland, 
and the crane dumped the skips. On its 
outshore trip the crane placed the fill to 
El. +2 m., and on the return trip it 
completed the fill to El. +-4 m., placing 
the large stone by slinging and cleaning 
up and trimming crest and slopes. It 
was felt that this two-stage construction 
would allow the sea to compact and 
bond the body of the fill before the top- 
ping stone and concrete coping were 
placed. The coping was concreted by a 
floating plant that followed the crane on 
its inshore trip. 
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Notes from the Field— 
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Boulder Dam and the Los Angeles Region 





BOULDER DAM as it appeared two weeks ago with water in the reservoir above the bases of the 
intake towers and powerhouse construction in full swing ia the canyon below the completed dam. 


VISITOR to Boulder Dam today 

finds the dam in Black Canyon 

on the Colorado River completed 
except for minor details, but that does 
not mean that activities on the Boulder 
Canyon project are drawing to a close, 
as he will find if he has the advantage 
of being guided by one of the engi- 
neers and thereby enabled to see many 
things not apparent to. one who gets 
as far as Lookout Point only. The 
usual tourist, seeing the dam from the 
latter point, goes away with the im- 
pression that the job is about done. 


Even before the dam is reached 
there is evidence of real work in 
progress. Swinging down the hill 


toward the dam from Boulder City 
the first sight that catches the eye 
is an array of great steel castings 
waiting to do down into the canyon, to 
form the housing for the turbines. 
And then there appears a sheet of clear 
green water, the lake forming behind 
the dam. Already it is over 20 ft. 
above the sills of the lower gates in 
the intake towers. 

Nearing the dam, one sees lines of 
bright copper conductors pass overhead, 
supported by steel towers skillfully set 
on the few vantage points that the in- 
describably rugged walls of the canyon 
provide. They are for parallel circuits 
that are to carry power at 287,000 
volts across 268 miles of desert to 
Los Angeles. That work is well under 
way, and bids have been called on the 
230-mile lines that will carry power to 
the pumpine stations along the Colorado 
River aqueduct. Setting the towers on 
the canyon’s edge, to support the con- 
ductors as they rise from the trans- 
former station down in the canyon, is 
one of the electrical problems just now. 


In a side valley is the penstock- 
fabricating plant of Babcock & Wilcox, 
its yard filled to its limited capacity 
with great sections of pipe waiting their 
turn to be towed down the steep road 
to a point under the big cableway, by 
which they are lowered into the canyon. 
Indicative of the change in the stage of 
construction is the fact that the June 
payment to Babcock & Wilcox exceeded 
that made to Six Companies. 

Except for the finishing touches, the 
dam itself appears to be completed. 
Men are working around the tops of 
the intake towers preparing for the in- 
stallation of the gate-operating ma- 
chinery; the spillway gates and gate- 
operating equipment are in place, and 
the upper ends of the spillway tunnels 
are being cleared of formwork. Rock 
work for the approach road on the 
Arizona side has just been completed, 
but the road has yet to be graded and 
surfaced. 

High on the canyon wall, the concrete- 
mixing plant, scene of such intense ac- 
tivity for so many months, is taking a 
well-earned rest. Only a relatively 
small amount of concrete is required 
now, and that at irregular intervals. 

Going down into the canyon by the 
road, itself a marvel of mountain high- 
way building, one finds the first center 
of activity to be work on a new tunnel 
on the Nevada side that will give access 
by road to the powerhouse after the 
contractor has taken away his tem- 
porary bridge that spans the stream 
coming from the outlet tunnel. And 
the water now passing under the bridge, 
discharged from the reservoir to meet 
the requirements of irrigators along the 
lower river, belies the name Colorado. 
Instead of being the silt-laden river of 


history it is a crystal-clear stream of 
emerald hue. Downstream, | am told, 
it picks up a new load of silt before 
it has gone many miles. 

The superstructures of the power 
nearing completion. <A 
striking element is the unusually heavy 
character and close spacing of the roof 
trusses. They 
the power 


houses are 


are designed to protect 
generators from possible 
rock falls and, in combination with the 
concrete roof slab and a_ protective 
blanket of earth, must absorb the live 
load of a large boulder falling from the 
top of the canyon wall. 

Liner plates for the draft tubes of 
the initial units are being installed, but 
little other work on the power equip 
ment is under way, as the interior is 
wet and dripping with water used to 
keep the fresh concrete moist. 

The canyon floor was not the hot 
hole that I had anticipated. Evapora- 
tion from the wide expanse of power- 
house walls and cool air from within 
the powerhouses and draft tubes tem- 
pered it considerably. However, ac- 
cording to Walker Young, the job at 
that time was blessed with “summer 
resort weather” for several days. In 
Boulder City the temperature was well 
under 100 instead of up around 110. 

Work within the powerhouses soon 
will be in full swing. The four units 
of 82.500 kva. for the Los Angeles 
Bureau of Power & Light are to be 
installed on the Nevada side; one 
40,000-kva. unit will be installed on the 
Arizona side. There also will be two 
station service units of 3,000 kva. each. 
These latter units will be in operation 
by October of this year, and the first 
of the large units will be in operation 
some time before June, 1936. 
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As soon as these units are well under 
way it is expected that work will be 
begun on two of the four similar units 
for the pumping load of the Metro- 
politan Water District of Southern 
California. They also will be on the 
Nevada side—perhaps to have them 
beyond the reach of an injunction issued 
in Arizona, 

Within the canyon walls the work of 
installing the 30-ft. steel penstocks in- 
side the 50-ft. tunnels is going forward 
actively. Smaller lines, 13 ft. in diam- 
eter, lead from the main _ penstocks 
through smaller tunnels to the power- 
houses, and 102-in. lines lead to the two 
canyon-wall valve houses through which 
water will be discharged when the 
turbines are not meeting downstream 
demands. The upper lines of 30-ft. 
penstocks are well along toward com- 
pletion, and the conduits to the valve 
houses are being backfilled with con- 
crete. 

Concrete plugs have been put in both 
the diversion tunnels on the Arizona 
side and in the penstock tunnel on the 
Nevada side. Part of the plug in the 
other tunnel on the Nevada side is in 
place. It contains the valves through 
which water is being discharged to 
meet irrigation demands. That plug 
will be completed when the penstock 
lines are in operation. 


Los Angeles region 


Those who travel to the Pacific Coast 
should not place too much confidence in 
the “all air-conditioned trains” that are 
now advertised. The railroads thought 
they had enough cars to equip the ad- 
vertised trains, but they did not count 
on the large increase in passenger busi- 
ness that has taken place this summer. 
Both the train into Las Vegas and the 
one out had extra sleepers that were 
not cooled. 

Only a small group of the American 
Society of Civil Engineers convention 
party took in the trip to Catalina 
Island, but those who did were well 
repaid. Aside from its natural beauties, 
the island is of interest to the civil 
engineer because it is an isolated com- 
munity almost entirely under the control 
of the Wrigley Estate. S. E. Carpenter, 
engineer for the Santa Catalina Island 
Co., has all the municipal engineering 
problems on his hands and a lot of 
miscellaneous work in addition, includ- 
ing roads, buildings and a_ thriving 
pottery industry. Rainfall is limited 
both in amount and in distribution 
throughout the year: hence it has to 
be carefully conserved for domestic use. 
Salt water is used for fire protection 
and flushing. Additional storage is one 
of the immediate problems. 

A small group set out for a two-day 
trip into San Gabriel Canyon, to see 
the flood-control dams, and went out 
onto the Colorado River Aqueduct to 
see part of that great undertaking. 

It is not difficult to understand why 
large flood-control dams are needed on 
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such streams as the San Gabriel River: 
the canyon is narrow, and the moun- 
tain sides are steep and only sparsely 
covered with vegetation. The runoff is 
about like that from a steep roof. Fol- 
lowing any unusually heavy rainfall, it 
sweeps out onto the plain in a great 
flood wave. 

Work is at a standstill on Dam No. 1, 
a great rockfill structure started many 
months ago, while the engineers of the 
Los Angeles Flood Control District, its 
consulting board and the state’s engi- 
neers agree on a modified design. What 
one sees first in the canyon is a high 
quarry face, below which is a great 
pile of waste rock containing several 
million yards of the material discarded 
in getting the 500,000 cu.yd. of accept- 
able rock that has gone into the dam. 
Upstream from the quarry the dam 
site has been stripped, part of the cutoff 
wall placed, and the fill built up to 
about the original streambed level. An 
outline of the proposed new section 
with flatter slopes, using the material 
about as it comes from the quarry, has 
been marked on the canyon walls. In 
the valley above, the dam engineers 
were working overtime to complete data 
obtained from small sections of fill made 
from the quarry run. 

Dam No. 2 is much farther upstream 
in one of the side canyons. It is an- 
other rockfill, As will be recalled, so 
much settlement occurred a year and a 
half ago, about the time that the fill had 
been completed and before all of the 
concrete slab on the upstream face had 
been completed, that the concrete face 
was stripped off and a flexible timber 
face was substituted (ENR, June 13, 
1935, p. 836). 

When we visited the dam there was 
very little water in the reservoir, and 
work was in progress calking the joints 
with oakum and asphalt. 


Colorado River Aqueduct 


Coming down out of San Gabriel 
Canyon in mid-afternoon, the party 
turned east, heading for Berdoo Camp 
far out on the Colorado River Aqueduct 
near the middle of the 18-mile tunnel 
at the easterly end of the Coachella 
group. We reached there about 8:30 
p-m. and found a train waiting for us 
to take us into the heading, some 15,000 
it. east of the Berdoo adit. Of the 
entire 18 miles there remains but 7,000 
ft. to be driven. The tunnel, a 16-ft. 
horseshoe section, has caused very 
little trouble. It is dry and no unusual 
ground conditions were encountered. 

In the morning we visited other 
sections of the Coachella tunnels, to see 
some of the concrete lining, also to see 
the work of re-excavating and timber- 
ing at a point where the roof of the 
tunnel had been broken in by the falling 
of a mass of shattered rock that had 
been penetrated successfully when the 
tunnel was driven. 

The concrete work has an exception- 
ally fine finish. Steel forms are used, 





and concrete is pumped in and vibr. 
No attempt is made to form ver 
rmg joints; the concrete is allowe 
take the natural slope; hence all , 
struction joints are in a flat slo; 
plane. In the tunnels the concrete ;, 
sprayed within enclosed areas for cur 
ing; at the portals it is sprayed wit 

bituminous curing compound and { 

whitewashed, to reduce heat absorpt 

It would be hard to find-a grea 
contrast in tunnel construction than js 
found in going from the Coachella 15 
the San Jacinto tunnels. The Potrer 
shaft, 800 ft. deep, has been floo 
twice, and when we were there 
pumps were discharging 5,500 gal. | 
minute. Both headings are wet, but it 
is in the last heading that the contractor 
ran into the worst conditions, when | 
attempted to drive through a shear zor 
a few hundred feet from the bottom of 
the shaft. The District now has taken 
over the work and is putting an elalo 
rate pumping plant in a_ watertight 
chamber near the bottom of the shait. 
The pumps there can be entirely con- 
trolled from the surface in an emer- 
gency. In the first break the rush of 
water and debris swept to the bottom of 
the shaft, disabling the skip so quickl 
that the men had to climb up the ladder 
800 ft. to the surface. 

The district has abandoned that head 
ing and now is driving a new heading 
at a point farther south, using pressur« 
grouting on any hole that brings in a 
large flow of water—and that means 
most of the holes. The district’s engi- 
neers now have the advantage of know- 
ing where the fault is and about how 
wide, having explored it by advance 


drilling. 
Conduits and siphons 


Concrete work on the pressure con- 
duits and cut-and-cover conduits along 
the aqueduct is done after sundown on 
account of the heat. Our schedule was 
arranged to bring us down into the San 
Jacinto Valley to the Casa Loma siphon 
in the early evening. The pressure 
siphon is of circular section, and the 
conduit is of horseshoe shape, both about 
16 ft. in diameter. The siphon is of 
reinforced concrete and is unusual in 
that steel diaphragms are put in at 
frequent intervals to make planes of 
weakness in the form of a bell-and- 
spigot joint. This is done to concen- 
trate rupture at predetermined points in 
case of earthquake movements. 

Both conduits and siphons are built 
with movable steel forms, inside and 
out. The forms have been specially 
designed with many doors for easy 
access to the concrete and with built-in 
chutes that discharge the concrete at 
any point up the side of the barrel. 
The openings greatly facilitate the use 
of vibrators around the reinforcing in 
the siphons. 

Curing is by a sprayed-on bituminous 
curing coat covered with whitewash on 
the outside, and by water spray inside. 
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The curing sections, shut off by burlap 
partitions, are not unlike hot Turkish 
baths. 


Los Angeles Union Station 


The much talked-of and fought-over 
Union Station in Los Angeles is ac- 
tually under construction, Old build- 
ings have been cleared from much of 
the several acres of ground on which 
the station, its tracks and plazas are to 
be built, and many thousands of yards 
of earth have been placed in a rolled 
fill upon which the yard track will be 
laid. 

The fill is being built with almost 
as much care as an earth dam, to 
minimize settlement. Concrete work on 
a wide passenger subway through the 
fill is well along toward completion. It 
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is notable in that it is designed as a 
rigid frame with deep legs down to a 
foundation slab on firm bearing ma- 
terial. 

One of the old concrete men, see- 
ing the forms for the legs narrower at 
the bottom than at the top said, “The 
damn engineers have got those walls 
upside down!” 

Work on the station itself is held up 
while Uncle Sam makes up his mind 
about a post-office building that he wants 
to put on the site. The station was 
designed as a low structure of Spanish 
type, but the Post Office Department 
wants to put up a five- or six-story 
structure on the large area of station 
ground assigned to it in laying out the 
preliminary plans. — V.T.B. 


San Francisco, Calif., 
July 12, 1935 


Ice-Pressure Determinations 


in Clay Soils 


Crystallization pressure increases approximately in direct 
proportion to the amount the temperature is below freezing 


EW and interesting results on the 
N pressures exerted by growing ice 
lenses in freezing clay are given 
in a paper presented by Arthur Casa- 
grande, of Harvard University, before 
the Society for the Promotion of Engi- 
neering Education at the recent meeting 
at Atlanta, Ga. These results have come 
out of an extensive research now being 
carried on at the Harvard soils- 
mechanics laboratory. 
In this particular determination, freez- 
ing tests were conducted on a closed 
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FIG. 1—FREEZING-TEST SKETCHES 

showing original condition of sample and 

condition after fteezing test had been 
completed. 


system (Fig. 1), the lower portion of 
the container being filled with saturated 
mica powder and the upper portion with 
Boston blue clay at the liquid limit. The 
temperature at the bottom of the con- 
tainer was kept at +3.5 deg. C. in all 
tests, while the temperature above the 
sample varied between —1.0 and —7.5 
deg. C. In the test shown in Fig. 1, a 
temperature of —2.0 deg. C. was kept 
until the penetration of the frost line 
into the sample had ceased. Then the 
container was removed, the sample 
sawed in half, the ice formation studied 
and measured and, finally, numerous 
small samples were removed for the 
determination of the distribution of 
water contents. 

The original water content of 42.4 
per cent was reduced in the clay between 
the ice layers to an average of 27.5 per 
cent, and in the clay beneath the frost 
line to 29.6 per cent. A large amount 
of water was also pulled from the mica 
layer, compressing it more than one- 
fourth of its volume and decreasing its 
water content from 75.3 to 41.7 per 
cent. The total height of the ice layers 
was about one-third of the height of 
the frozen portion. 

Since the frost line penetrated at a 
very slow rate, considerable quantities 
of water could flow toward the growing 
ice layers from beneath. The faster the 
freezing was carried out, the smaller 
was the amount of additional water 
supplied from beneath. If the rate ex- 
ceeded a certain limit, the entire water 
segregated in the form of ice came from 
the clay between the ice layers, which 
resulted in a constant water content for 
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the entire frozen portion. The clay be- 
tween the ice layers was just as plast: 

as at temperatures above freezing, in- 
dicating that at —1.0 to —2.0 deg. ¢ 

none of the water in the pores of the 
clay was frozen. 

Consolidation tests (compression in 
confined state) were carried out on t! 
clay and the mica powder used in th 
tests for the purpose of determining the 
pressure required to reduce the water 
contents to the values obtained in tl 
freezing tests. By correlating the de- 
terminations of all tests and plottin 
pressures against temperatures, t 
chart shown in Fig. 2 was obtained for 
the clay, and a similar chart for t 
mica powder. Since temperatures and 
Water-content determinations showed 
considerable variations, each result is 
shown in form of a rectangle, indicating 
the range in which the actual value must 
lie. 


Conclusions 


These tests indicate that the crystal- 
lization pressures are not a constant but 
increase approximately in direct propor 
tion to the amount the temperature 
below the freezing point. The values 
No. 5a and No. 5b were obtained fro 
tests that were terminated after a much 
shorter period than were the other 
tests, indicating that probably frost ac- 
tion had not yet reached a state of 
equilibrium. At present, tests are in 
progress that will permit a much more 
accurate determination of the relation- 
ship between temperature and pressure 
of crystallization. 

Incidentally, these tests have defi- 
nitely proved that in true clays having 
considerable plasticity any amount of ice 
segregation can be produced, provided 
the freezing proceeds at a sufficiently 
slow rate. 
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Book Reviews and Notes 


A Monthly Commentary on Current 
Additions to the Civil Engineer's Library 


The chapter closes with the prepa 
tory organizing work of the Sp 
ing-Waite group, and then quotes 
President’s mystery order of June 
designed to put the whole PWA on 
shelf for three weeks but actually 
sponsible for nearly six months’ ck 
and for the desperate CWA undert 
ing of November. Here the light ¢ 
out; the author fails to explain why 


oe & & Spalding set-up was cast aside, ard 


¢ * ¢ 


Modern Tenement Technique 


REHOUSING URBAN 
Henry Wright. Cloth; 9x12 in.; pp. 173. 
Halftones, line drawings and _ tables. 
Published by Columbia University Press, 
New York City. $7.50. 


AMERICA—By 


No such complete manual of good 
practice for large-scale group housing 
as this new book has heretofore been 
available. Mr. Wright, in association 
with Clarence Stein, developed Rad- 
burn, in New Jersey, Sunnyside, in 
New York City, and Chatham Village, 
in Pittsburgh. He has been technical 
advisor to the PWA Housing Division 
in all of its planning, so that his per- 
spective and experience are wide enough 
to assure an authoritative character for 
the book. Briefly, the book presents a 
digest of the elements of good commu- 
nity planning and housing technique as 
related to the author’s idea of the course 
which rehabilitation of our cities must 
take. 


Public Works 
From the Inside 


BACK TO WORK—THE STORY OF PWA 
—By Harold L. Ickes. Cloth; 5x8 in.% 
pp. 276. Published by The Macmillan 
Co., New York, N. Y. "$2.50. 

N EIGHTY PAGES of the new book 
by Secretary of the Interior, Oil Ad- 
ministrator and Public Works Adminis- 
trator Ickes lies a story that will prove 
absorbingly interesting to everyone who 
appreciates the importance of the pub- 
lic-works movement in our national 
economy and particularly in the fight 
against the effects of the great depres- 
sion. The ftrst three chapters, com- 
prised within these pages, contain the 
meat of the work regarded as a his- 
torical memoir. And it justly ranks as 
such, for it is the only inside story yet 
published of the early days of the PWA. 
It gives facts that throw a searching 
light on the strange genesis of the Na- 
tional Industrial Recovery Act and on 
the origin of the delays, the red tape, 
the fettering labor policies and other 
phases of the fateful campaign that 
filled the second half of 1933. The light 
unfortunately goes out at some critical 
points, and in other places it wavers; 
yet the book is a source Gocument on 
public-works equalization that all future 
historians of the subject must consult. 
Readers of the book will of course 
have in mind some of the important 


background conditions. One of them is 
the long and seemingly hopeless battle 
for the public-works plan that went on 
for two years preceding, and the bitter 
enmity to the “squandering” method of 
bringing about recovery that still pre- 
vailed. Another is the diametrically op- 
posed attitude of two groups, on the one 
hand that comprising the welfare and 
reform advocates, on the other the con- 
structive recovery group—a clash that 
has been most apparent in connection 
with the 1935 program but that also 
pervaded the Washington activities of 
1933, 

Notable figures stalk through the 
pages of the book. There are Moley 
and Wagner, La Follette and Beck, 
Johnson and Waite, members of the 
Cabinet and the Little Cabinet. There 
are also such organizations as the 
American Federation of Labor, the 
Sanitary District and the Duke En- 
dowment. Governor Talmadge of 
Georgia appears in an _ astonishing 
doublecrossing act. The author utilizes 
graphic description, quotation, epigram, 
and biting sarcasm in effective style. 
The reader cannot fail to be interested. 

The three opening chapters in sub- 
stance cover the events of those broiling 
hot July and August days, two years 
ago, when the whole country waited in 
anxious suspense for word that PWA 
was in action. In the first chapter the 
author begins his account in medias res, 
according to approved story-teller fash- 
ion; the Board of Public Works is 
sketched at its first meeting, June 19, 
1933. He quickly turns to preceding 
events, however: the prior collapse of 
private construction; the advocacy of 
various public-works programs, real 
and fictitious, during 1931 and 1932, in- 
cluding that urged by the American 
Society of Civil Engineers cooperating 
with the National Trade Recovery Com- 
mittee; the attempt of the new Secre- 
tary of Labor to establish a dictator- 
ship of wage and hour control in the 
spring of 1933; the hodgepodge mixing 
(by Moley, Johnson and others) of a 
code system to regulate industrial com- 
petition with a public-works program; 
and the final enactment of the National 
Industrial Recovery Act. The story is 
not everywhere precise, and the author 
even pictures the Senate in “the agonies 
of gestation,” whatever these may be; 
but it is quick, gripping and enlight- 
ening. 


leaves one to guess as explanation t!:t 
the President was as indifferent to 1) 
1933 public-works program as he | 
recently seemed to be to the new pr» - 
gram, and anxious only to get the NR \ 
started so that industry might lift itsel; 
and labor out of the mire by its boct- 
straps. 

How the Public Works Board evolved 
its basic policies is told in the second 
chapter. Stenographic transcripts (: 
so they appear) of critical discussions 
in the board are reproduced. Lewis \. 
Douglas, budget director, here, steps 
forth in the rdle of one seeking to 
scuttle the act while a member of the 
board charged with carrying out thi 
act: “We should put on the brakes, 
deter municipalities, counties and states 
from borrowing money ... by increas- 
ing the interest rate.” Tugwell and 
Ickes fought this tory view doggedly, 
but the compromise on 4 per cent inter- 
est resulted. A passage of equal in- 
terest deals with the vast allocations to 
federal departments, although—and here 
the light goes out once more—the po- 
litical deals for Bonneville, Grand 
Coulee, et al, are not mentioned, nor 
are the depredations made on the public- 
works fund to support routine Wash- 
ington bureau operations instead of to 
produce employment and promote re- 
covery. 

At the time, Secretary Perkins was 
fighting for non-federal projects, and 
Tugwell for federal work—a strange 
contest. Federal projects won, pre- 
sumably on the theory that they woulc 
get going quicker, a theory born of 
ignorance and disproved by subsequent 
fact. The author’s sympathies clearly 
favor non-federal work. Another pas- 
sage tells, all too sketchily, of the evo- 
lution of PWA labor policies, with 
Miss Perkins in the role of spokesman 
for the American Federation of Labor. 
Secretary Ickes says, in speaking of the 
demands of organized Jabor for special 
consideration, “It became apparent that 
the [labor] organizations were not 
thinking of the great mass of labor- 
ing people who might be benefited by a 
public-works program but merely of 
the union worker.” The author sets 
forth the three-zone wage-rate system, 
prime achievement of the labor bosses, 
as something accomplished against the 
wishes of labor. Of course, at that 
time, the NRA had not yet supplied its 
demonstration of how consistently a 
labor lobby and a set of feather-brained 
bureaucrats could abuse the admiris- 
tration’s sympathetic labor attitude. 
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The chapter is full of meat. It winds 
up a bit prematurely with mention oi 
PWA Circular 1, issued July 31, after 
<ix weeks of precious time had been 
lost and Title 1X of the Recovery Act 
was well on the road to being wrecked. 
Mr. Ickes’ own statement of the purpose 
of the act is that “PWA was to entice 
the nation back to a normal status by 
starting the flow of money through 
wages and the purchase of materials, 
and NRA was to provide the machinery 
for keeping it there”; but the fact is 
that the President and the deliberative 
Public Works Board killed this pur- 
pose; before the really significant Cir- 
cular 3 was issued, weeks later, NRA 
had run away with the show, leaving 
PWA, which was designed to lead the 
advance, to limp on behind as idle rear- 

ard. 

Chapter III will revive many mem- 
ories among those who struggled to 
get PWA projects going. They will 
remember how impossible it was to get 
quick action. Therefore, when the 
author says that “the technique set up 
by PWA has produced speed as well 
as safety,” he will hardly carry his 
readers with him. 

Most of the other chapters, describing 
special fields of work, are less impor- 
tant, through good reading. 


Miscellaneous Notes on 
Booklets and Reprints 


A REPORT ON SIGNIFICANCE OF TESTS 
or CoNncRETE and CONCRETE AGGRE- 
cates has been published by the Ameri- 
ean Society for Testing Materials, 
Philadelphia, Pa. The comments of 
some seventeen authorities are contained 
in the 120 pages of the report. Price, 
$1.25 per copy, with reduced prices for 
orders of ten or more. 


Winp ActTION on a tall building bent is 
being studied by means of a 1/24-scale 
steel model at Ohio State University, 
proportioned by means of the Spurr 
method of design. Results were first 
reported last October before the con- 
vention of the American Institute of 
Steel Construction. This organization 
has now cooperated with the Engineer- 
ing Experiment Station of Ohio State 
University in publishing a second re- 
port of studies of the bent, altered by 
the addition of a tall basement story 
and by a two-story entrance. Some 
theoretical studies of setbacks are also 
included. 


Stums Anp Buicutep Areas IN THE 
Uniren States is the subject of 
Bulletin No. 1 of the PWA Housing 
Division. Written by Edith Elmer 
Wood, well-known authority on housing 
matters, particularly from the sociologi- 
cal standpoint, the bulletin provides 
one of the first comprehensive analyses 
of slum conditions. It is based on sur- 
veys and studies made by Dr. Wood for 
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the Housing Division in fifteen cities, 
and also contains an analysis of housing 
conditions as shown by the recent real 
property inventory of the Bureau of 
Foreign and Domestic Commerce. The 
book discusses the effect of bad housing 
on health, morals, safety and general 
welfare. It makes a case for the elimi- 
nation of slums by direct governmental 
action. This general survey is con- 
tained in Part 1 of the bulletin. Part 2 
is devoted to a detailed description of 
existing housing conditions in the fifteen 
largest cities. 


ERosION-CONTROL METHODS are de- 
scribed and analyzed in Bulletin 121, 
lowa Engineering Experiment Station, 
Ames, lowa. The bulletin, written by 
Quincy C. Ayres, associate professor of 
agricultural engineering, is entitled 
“Recommendations for the Control and 
Reclamation of Gullies.” It covers the 
treatment of small gullies, principles 
governing the use of check dams, over- 
fall protection, temporary check dams of 
brush and woven-wire types, semi-per- 
manent check dams of loose rock, log and 
plank types, and permanent or soil-sav- 
ing dams of rubble masonry, concrete 
and earth types. 69 pages. Price not 
given. 


GeopEeTIc ConTRoE in private boundary 
surveys is the subject of a symposium 
published in the May, 1935, Geodetic 
Letter of the U. S. Coast and Geodetic 
Survey, Division of Geodesy, Washing- 
ton, D. C. Some twenty replies to a 
questionnaire sent out by the Division of 


Letters to 


Keep the Survey Work Going! 


Sir—In the fall of 1932, through the 
efforts of the American Society of Civil 
Engineers and the effective and very 
practical aid of others who contributed 
office spaec and furniture, an arrange- 
ment was made with the U. S. Coast 
and Geodetic Survey that resulted in the 
employment of some 30 engineers on 
its work. These men, who had been 
particularly hard hit by depression con- 
ditions, served from November, 1932, to 
the end of the following June. The 
present administration, recognizing the 
importance of the work that they were 
doing, put them back to work.on Aug. 
10, 1933, for the two-year period ended 
this June, and increased the number to 
upwards of 100 in this city and some 
2,000 through the nation. 

This work, admittedly of prime neces- 
sity, being the control for the U. S. 
Geological Survey’s topographic maps 
and the base for all coast charts and air- 
way maps as well as the plane coordinate 
systems throughout the nation, is being 
curtailed because funds for its continu- 
ance have not been allocated to the sur- 
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Geodesy are published, relating experi- 
ences in utilizing the national triangula- 
tion survey to control and perpetuate 
private boundary surveys, and giving 
opinions on drafts of tentative legislation 
that would make the use of the national 
triangulation nets for the control of prop- 
erty surveys formally legal. 


New Books and 
Revised Editions 


[Those desiring copies of the books listed 
below or mentioned elsewhere in this sec- 
tion should order them from the publishers 
or from their local booksellers.| 


ANNALI IDROLOGICO—1933—Part _ II. 
Paper; 10x14 in.; pp. 181. Published 
by Istituto Poligrafico Dello Stato, 
Rome, Italy. 


REAL PROPERTY INVENTORY OF THE 
CLEVELAND METROPOLITAN 
DISTRICT—Report No. 4—By How- 
ward Whipple Green. Cloth; 9$x12 
in.; pp. 291. Maps, tables, diagrams. 
Published by Real Property In- 
ventory of Metropolitan Cleveland, 
Cleveland, Ohio. 


ENGINEERING RADIOGRAPHY—By V. 
E. Pullin, C.B.E. Cloth; 8x11 in.; 
pp. 136. Photographs, drawings. 
curves. Published by G. Bell and 
Sons, Ltd., London, England. Price, 
45s. 


QUALITES DE L'EAU ET MOYENS DE 
CORRECTION — By Dr. Ed. Im- 
beaux. Paper; 8xll in.; pp. 834. 
Photographs, drawings. Published 
by Dunod, $2, Rue Bonaparte, Paris, 
France. 


SIPHON SPILLWAYS—By A. H. Naylor. 
Cloth ; 6x9 in.; pp. 83. Photographs, 
drawings. Published by Longmans, 
Green & Co., New York, N. Y. $3.40. 


A TREATISE ON SURVEYING—Vol. 1— 
By Reginald E. Middleton and the 
late Osbert Chadwick. Cloth; 5x8 
in.; pp. 398. Tables, drawings. Pub- 
lished by The Engineers Book Shop, 
New York, N. Y. 


the Editor 


vey. This means that some 2,000 or 
more men, trained by experience which 
this highly specialized work requires, 
will be thrown out. The work itself 
cannot be stopped altogether or for any 
great length of time; it 1s obligatory 
so long as navigation continues or 
boundaries exist. When it does go on 
again, as it inevitably will, the absence 
of this trained personnel will mean a 
loss of at least three months’ time for 
each new employee while he is becom- 
ing accustomed to the accurate, time- 
saving and highly efficient methods used 
in the Survey. 

So much for the waste _ involved, 
which should be the concern of every 
thoughtful citizen, engineer or other- 
wise, to say nothing of the delay. But 
what of the men? Must they be forced 
upon the dole—for it might just as well 
be called by its right name? 

I write this to ask that you exert 
whatever influence that the printed word 
may have to secure the allocation of 
funds to continue this work and keep 
these men employed. 


One or THEM. 
New York City, 
July 19, 1935, 








130 ENGINEERING News-Recorp, Juty 25, 1935 


seerptvguramtes NEWS-RECORD 


Volume 115, 1 Copyright 1935 by McGraw-Hill Publishing Company, Inc. 


Epiror—F. E. Schmitt. 
N. A. Bowers, W. G. 


EpiToriaL Starr—V. T. Boughton, 
Bowman, W. W. DeBerard, C. S. Hill, 
H. W. Richardson. 


Editorial and Publishing Offices at 330 West 42d Street, New York 


July 25, 1935 


Extra! Man Bites Do g 


HE Chicago suburb of Evanston furnishes a piece 
of real news. The City Council on July 15 ac- 
cepted a bid for preliminary engineering work on 
a proposed $400 000 street repair and resurfacing pro- 
gram. It accepted the highest bid. The Chicago Trib- 
une reports: 
“Five firms had entered bids, and that of Kelker 
was highest, $21,500. There was one for $6,000, 
one for $16,000, and two for $18,000.” 
Tt is no news when city and county fathers engage the 
cheapest engineering service that they can find; when 
they engage the highest priced, it is news indeed. 


Continue the Surveys 


ANYONE who has observed what the emergency survey 
work of the last two years has accomplished will have 
no hesitancy in endorsing the plea of a correspondent, 
on another page of this issue, for continuation of the 
surveys. This important unemployment relief under- 
taking has produced fundamental data that will be of 
value as long as the country exists and develops, and it 
has put to work thousands of men, most of them engi- 
neers. It is undoubtedly the soundest white-collar proj- 
ect of the entire emergency period. Just now the threat 
is that it will stop by the end of this month, apparently 
for no better reason than that the WPA authorities do 
not fully appreciate the value and the emergency nature 
of the work. If engineers personally acquainted with its 
results could impart their knowledge to the officials of 
the Hopkins group, perhaps this lack of sympathy would 
disappear. 


A Beginning of Clarification 


Tue Decision or the Court of Appeals of the Fifth 
Circuit injects a note of reason into the confusion cre- 
ated by the lower-court decision on the operations of the 
Tennessee Valley Authority in particular and on govern- 
ment improvement projects in general. Reversing Fed- 
eral Judge Grubb of the northern district of Alabama, 
the three judges of the Circuit Court unanimously hold 
that the development and sale of power in connection 
with the TVA’s work for navigation and national de- 
fense is within the scope of the Tennessee Valley Act, 
and that the power conferred by the act is constitutional. 
If this interpretation of federal power is upheld, it will 
go far to clear up a question that has been muddled 
almost from the time the Muscle Shoals development 
was begun, back in the war days—the question of what 
can be done with the Muscle Shoals power. It will 
also set at rest an issue that supposedly was settled by 
the U. S. Supreme Court is upholding the Boulder Canyon 
Act. That famous case involved a number of purposes 
necessarily conjoined in a single undertaking; and when 
the highest judicial authority found the act to be lawful, 


its findings seemed to lay at rest any doubts whetl, 

government has the power to undertake projects cx 
ing in some particular beyond the normal scope oi 

ernmental activities. The Grubb decision, however, 
rise to new perplexity: why Boulder Dam or a rec! 
tion project is lawful in the West but a similar im), 
ment is not lawful in the Tennessee Valley. The C 
Court's finding rests by direct citation on the bx 

Canyon decision and thereby adopts the basic pri 
of the latter for general application. The conclusion 
while “the United States cannot engage at will in pr 
business,” it nevertheless has the power to sell pro; 
which it owns, even though in doing so it may enter 
competition with others, is clarifying and removes a 
ous barrier to the prosecution of necessary public 
of major character. 


Vision and Water Supply 


Wityt1aM MULHOLLAND rendered service to the cit 
Los Angeles which will be appraised more highly as 1): 
goes on. His devotion to the city, which had its oriei: 
over half a century ago, when as a sanjero he tended :! 
water ditches, was ended on Monday by his death. \\: 
Mulholland foresaw the most important need of a 1 
community in an area of limited water supply, and |y 
succeeded in launching not one, but two, of the wor! |’; 
largest water-supply projects—the Owens Valley and :| 
Colorado River aqueducts. Denied the privilege of «: 
tending a technical school as a young man, he acquired 
night study a comprehensive grasp of mathematics and ‘| 
essential principles of engineering design. Then, throuy): 
a long and active lifetime and by many applications «{ 
these principles, he gained experience of rare breadth i: 
constructing engineering works. On his staff in Inte 
years were men trained in the best of modern engineerin 
schools, who looked to him for guidance and to whom |i 
was always “the chief” in the fullest sense of the wor! 
A plain and modest man, he liked to speak of himself «- 
“just a product of the soil.” The simplicity which char 
acterized his thought and his planning enabled him to dea! 
directly with fundamentals—a trait that marks great men 
Failure of the St. Francis Dam, for which he assumed fu! 
responsibility, saddened the later years of his life hut 
cannot diminish the credit that accrued from a lifetim 
of unparalleled service to the community in which he live. 
His vision and his courage led in building for the future. 


New Structural Forms 


EvuROPEAN ENGINEERS have always been noted for their 
many and varied contributions to the field of structures, 
and recent years have witnessed no letdown in the fer- 
tility of the structural mind across the water. Some oi 
the products of this collective mind we have adopted ; a! 
have furnished food for stimulating thought and discus- 
sion. Two examples are presented in this issue, the 
Vierendeel or portal-frame truss and the thin-shell con 

crete dome. The former has enjoyed wide use in bridg:- 
in Belgium, where it originated at the turn of the ce: 

tury, and lately has been experiencing a new boom unde: 
the impetus of welded fabrication. The thin-shell co: 

crete dome is of more recent origin but has been usc: 
rather widely in Germany for over a decade. Both «' 
these structural forms are extremely rare in the Unite:! 
States. No Vierendeel truss bridge has been built, t 

our knowledge, although notable use is made of concret« 
trusses of this type in the foundations of-the Alban: 
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telephone building. For the most part American engi- 
neers do not believe that rectangular truss framing is 
superior to triangular in either rigidity or economy. The 
thin-shell concrete dome has received even less of a wel- 
come, the planetarium roof in New York being the first 
example except for a small cowbarn at the Century of 
Progress Exposition in Chicago. Its advantages never- 
theless are plainly demonstrable, and it may have a 
pright future before it in American structural practice. 
The important point is that engineers in this country 
should let none of these European developments escape 
their notice. Structural thinking is bound by no na- 
tionalistic ties, and world-wide community of interest is 
one of the strong bulwarks of structural advance. 


Nature’s W arnin g 


For SUDDEN AND COMPLETE COLLaPsE under wave action 
the Algiers breakwater described in this issue sets a 
record. Within a few hours a massive bulwark designed 
with all the knowledge of precedent and all the fine skill 
of computation of a great marine engineering nation fell 
before storm attack like a wall of toy blocks. The effect 
is not adequately described by the terms dislodgment and 
rupture; for a length of a quarter mile the structure 
simply disappeared, and the storm waves swept unim- 
peded into the harbor which had prided itself on its 
protective works. Only the falling of a Quebec bridge 
or the bursting of a St. Francis Dam have a place in 
the list of failures as complete as that of the Mustapha 
Mole at Algiers. And, as in those earlier cases, the 
fault here lay in too high respect for accepted standards 
of safety. Conventional assumptions as to depth of 
wave action were left unchallenged; but in consequence 
of the exposure of the site and the declivity of the local 
sea bed the surge of the waves exceeded all records and 
scoured out the foundation bed, which had been believed 
to be safe above all other parts. An obvious lesson is 
that present assumed depths of wave action may need to 
be reconsidered. A more significant teaching, however, 
is that no measure of the forces of nature remains static. 
The greatest flood, the largest wave, the heaviest rainfall 
of record is no more than a temporary basis from which 
to compute the factor of safety with which engineering 
works must be planned. The engineer's prudent fore- 
sight, based on judgment shaped by all past experience, 
is more important than formula or standard practice. 


Questionable Princi ple 


‘Works Procress ADMINISTRATION project lists recently 


issued include many undertakings that cannot be classed 
otherwise than as regular city work. They are by no 
means the added social improvements, the extrabudgetary 
operations, which were to be the means of providing re- 
lief work. This regrettable development indicates the 
same failure to adhere to fundamental principle that 
characterized the CWA. It needs no deep study to 
show that when the government constructs a city’s nor- 
mal improvements by relief labor it puts the city on the 
dole just as truly as the workers are on the dole. And 
it is much worse for a city to go on the dole than an 
individual. The process, moreover, holds out a direct 
threat to normal recovery, for the work thus transferred 
to the relief program robs the future market; every job 
given to a relief-roll man on budgetary construction 
means one less job for regular wage earners next month 
or next year. In short, the procedure is not alone finan- 
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cially immoral but it is the worst kind of economics. 
Only narrow-visioned relief planning coukl defend it, 
and even the relief worker is apt to find that it creates 
new problems larger than those which it seems to solve. 
If the works program is to make further progress toward 
a sound and constructive condition, its relief operations 
must be kept out of the field of normal budgetary work. 





The Appalachian Parkway 


THOUSAND-MILE PARKWAY along the high 
slopes of the Appalachian Mountains is the bold 
plan of the National Park Service. As outlined 

in this issue, the plan goes far beyond the building of a 
thousand miles of mountain road; it provides for the 
creation of a national park which will form a zone of 
federal property across most of the Atlantic states from 
Vermont to Georgia. With a broad belt of right-of-way 
and wider land easements restricting private use, and 
traversing a dozen national and state park areas and 
forest reservations, the work planned takes on the 
characteristics of a park development rather than those 
of a highway. 

This is quite within the functions and rights of the 
National Park Service, but the fact should be clearly 
comprehended that the Appalachian Parkway is not an 
ordinary highway ; it is not a transportation route except 
in a narrowly limited sense. Neither location, align- 
ment nor surfacing fits it for major transportation serv- 
ice. The road is a pleasure drive, and a costly one. It 
must be appraised, then, on the basis of this restricted 
service. 

As designed, the road is a means of serving and devel- 
oping access to impressive and exhilarating mountain- 
forest surroundings over a long stretch of country. This 
is an engaging conception. But the question may fairly 
be asked whether a thousand-mile through route is the 
quickest way to its realization. Is it, as an undertaking 
for which the public is committed to pay, designed for 
the wide use of that public or for the occasional tourist 
with an ample holiday period and ample funds for a grand 
tour of the mountains? There are sound reasons for 
thinking that the luxury driver is better served than the 
one who has only his Sunday, a lunch basket and a family 
flivver. 

Most of the travel into the mountain forests will not 
be long-distance touring from the Green Mountains to 
the Great Smokies, but neighborhood travel from tribu- 
tary settled valleys to the high and cool places a few 
score miles into the adjacent mountains. Such service 
does not need continuity of line for a thousand miles; 
instead it is better provided by developing access roads 
to local networks of mountain drives, with less attention 
to location planned for spiritual uplift through magnif- 
icent_ vistas and with more consideration of the lowly 
pleasures of the everyday picknicker. 

A thousand-mile Appalachian Parkway is splendid to 
contemplate, but it is well to consider whether as a 
beginning a less grandiose plan would not be a greater 
service to recreational travel by a tired people. For 
example, if half of the mileage of the Shenandoah- 
Great Smoky Inter-Parkway now under construction 
merely to connect the two parks were shifted in location 
to traverse the wilds of each of these national parks, this 
road and trail would more quickly open up opportunities 
to gain health, open air and intimacy with nature. 
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CURRENT NEWS 





TVA Sale of Power 
Declared Legal 
By Federal Court 


DECISION handed down by the fed- 

eral Circuit Court of Appeals at New 
Orleans on July 17, reversed the decision 
of District Court Judge W. I. Grubb of 
the Northern Alabama district holding un- 
constitutional the plans of the TVA to sell 
surplus pSwer generated by hydro-electric 
plants on the Tennessee River. The de- 
cision of the circuit court, which set aside 
an injunction prohibiting seventeen Alabama 
municipalities from purchasing power from 
the TVA and using PWA funds for the 
construction of distribution lines, repre- 
sented the unanimous opinion of judges 
N. P. Bryan, R. E. Foster and S. H. 


Sibley. 
Sale of power upheld 


In the opinion of the court the federal 
government cannot engage at will in com- 
petition with private business, but “it by 
no means follows that it cannot sell prop- 
erty which it owns, even though in doing 
so it may enter into competition with other 
public or private owners of property.” It 
was further held that since the govern- 
ment owns Wilson Dam, which was erected 
and maintained in the exercise of the war 
and commerce powers conferred upon Con- 
gress by the Constitution, it also lawfully 
owns the water power generated there, 
and, according to the Constitution, may 
dispose of that property as freely as any 
other property. That right has always 
been supposed to extend not only to ac- 
cidentally produced surpluses but also to 
all the excess or surplus. The court states 
that “As a practical matter there would 
be no market for the incidental surplus 
created in an honest effort to produce only 
enough electricity to supply strictly gov- 
ernmental requirements; for no user, public 
or private, of electricity would become a 
customer unless assurance could be given 
of a firm and dependable supply.” There- 
fore, the surplus need not go to waste but 
may be sold, and proceeds applied toward 
reimbursing the cost of the dam. In the 
opinion of the court a reasonable relation 
exists between the production and sale of 
surplus power and the exercise of the war 
and commerce powers of Congress. 


TVA Act constitutional 


Discussing the question of whether the 
necessary power had been conferred on the 
TVA the court was of the opinion that the 
TVA Act of 1933 was unobjectionable from 
a constitutional standpoint in so far as it 
undertakes to confer on TVA the power to 
sell surplus electricity to municipalities as 
well as utility companies. The court here 
quoted a decision (Arizona v. California) 
saying “And the fact that purposes other 
than navigation (and national defense) also 
will be served could not invalidate the ex- 
ercise of the authority conferred, even if 
those other purposes would not alone have 


(Continued on p. 135) 


Consulting Board Meets for 
Discussion of Imperial Dam 


Construction problems in connection 
with the All-American canal were taken 
under consideration by a consulting board 
of engineers of the Bureau of Reclama- 
tion on July 22. 

Two major problems were presented to 
the board. They were a determination of 
the design for the Imperial Dam to be 
built across the Colorado River to divert 
water into the canal, and the route of the 
canal in the vicinity of Calexico, Calif. 
In addition the board planned to consider 
the amount of installed capacity of power 
plants along the All-American canal. The 
major problem in connection with the Im- 
perial Dam is to design the desilting works 
and plan for the disposition of silt to be 
taken out of the waters of the river be- 
fore diverting them into the canal. 

The board is made up of Dr. W. F. 
Durand, consulting engineer of Stanford 
University, Dr. Charles P. Berkey, con- 
sulting geologist of Columbia University, 
L. C. Hill, consulting engineer of Los 
Angeles, R. F. Walter, of: Denver, chief 
engineer of the Bureau of Reclamation, 
J. L. Savage, L. N. McClellan, Carl 
Vetter and H. R. McBirney, of the 
Bureau’s engineering staff in Denver, and 
R. B. Williams, construction engineer of 
the Bureau in charge of the work on the 
All-American canal. 

The board will later give consideration 
to plans in connection with the modified 
plan for the foundation of Grand Coulee 
dam on the Columbia River in Washington. 


Army Engineers 
Plan Surveys 
of N. Y. Streams 


HE GOVERNMENT will do wha: 

can to control soil erosion and flood: 
an effort to avert further destruction 
the recently flooded area of New Yo 
and Pennsylvania, according to repo 
from Washington, but there is little pr 
pect of accomplishing much before 1 
September rains, which are now causi: 
apprehension. President Roosevelt a: 
nounced that the government will parti: 
pate in any work of a semi-public cha: 
acter but that it cannot undertake hon 
construction. 

Prompt approval is expected for 1 
application filed by the Corps of Enginee: 
for an allotment of $200,000 to be us: 
in developing a plan for preventing r: 
currence of the recent floods. The surv: 
will embrace eighteen counties in New Yor! 
and seven in Pennsylvania. It will consi- 
of instrument surveys, mapping, a field chec! 
of recent damage and preparation of pla: 
and estimates. The New York counti 
are: Allegheny, Steuben, Schuyler, Che 
mung, Seneca, Tompkins, Delaware, O- 
wego, Madison, Cayuga, Onondaga, Port 
land, Broome, Tioga, Chenango, Otseg: 
Yates and Wayne. In Pennsylvania the sur 
vey will include Tioga, Bradford, Susqu: 
hanna, Wayne, Sullivan, Wyoming an 
Luzerne counties. 


-(Continued on p. 134) 


President Looks Ahead To Plan 
For Future Relief Needs 


(Washington Correspondence) 


OOKING BEYOND the fiscal year 
which has just commenced, and the 
$4,000,000,000 relief works program that 
likewise is just starting, the administration 
turned this week to consideration of proba- 
bilities that must be reckoned with a year 
hence. It is clear that the administration 
no longer regards the present works relief 
program as the last. Allowances will be 
made for the continuation of public employ- 
ment in a budget in which the President 
planned to inaugurate a reduction in the na- 
tional debt. 


Extent of unemployment discussed 


A recent conference with secretaries 


* Morgenthau, Hopkins and Perkins was de- 


voted to a discussion of the best method 
of getting a line on the extent of unemploy- 
ment next Dec. 15, or thereabout, when he 
must prepare his next budget message for 
Congress. 

The President expects that, naturally, 
there will be some unemployment on that 
date. What the situation will be when the 
$4,000,000,000 is spent can only be revealed 


by the trend of business conditions in the 
next fifteen months. 


PWA makes good showing 


In the meantime, announcement of em- 
ployment created by the works program 
are misleading, as included in them is the 
CCC enrollment and other continuing ac- 
tivities. Allotments for PWA works pro- 
grams in various states are small to date 
but continuous. PWA is making a surpris- 
ingly good showing. Applications from lo- 
cal public bodies, numbering more than 
1800, propose construction of public works 
costing $465,000,000. Many of these proj- 
ects, on review, undoubtedly will go by 
the board, but the total already is close to 
half PWA’s volume under its old program, 
which covered 4042 non-federal projects, 
costing $1,069,173,057, of which 20 per cent 
is not yet under construction. 

Louisiana has been barred from partici- 
pation in the new PWA program while the 
Long-enacted !aws, which attempt to sub- 
ject PWA operations to state supervision. 
are in effect. Release of funds for 29 pend- 
ing projects, totaling $8,980,700, including 
10 for $3,530,600, actually under construc- 
tion, also has been suspended. 
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Important Projects 
Authorized By 
Allotment Board 


N July 23 the Works Allotment Board 

recommended a number of important 
lotments for both federal and non-federal 
work including two stream survey under- 
takings. The total of work authorized by the 
recommendation is about $80,000,000. 

To continue work on Fort Peck Dam 
$6,000,000 was allotted. Construction of 
Conchan Dam on the South Canadian River 
in northeastern New Mexico received $4,- 
500,000. This structure is to be an earth 
dam 230 ft. high and of nearly 5 miles total 
length, to store 800,000 acre-feet for flood 
control, water supply for Tucumcari and 
some irrigation. Surveys of the flood areas 
in New York and Pennsylvania and of 
Willamette River flood control and water 
utilization in Oregon, to be carried out by the 
Corps of Engineers, were allotted $200,000 
each. 

Reclamation projects received $64,830,000, 
substantially in accordance with the tabula- 
tion below. The major items in the list are 
continuation of the work on the All-Ameri- 
can Canal and beginning of construction on 
the huge Central Valley project in Cali- 
fornia. The latter includes as the largest 
piece of initial work the building of Friant 
Dam on the San Joaquin River to provide a 
water supply to lands now reverting to desert 
through failure of groundwater supply. 
Construction of the Roza unit of the Yakima 
project is also included. 

The sum of $3,198,566 was allotted to the 
PWA for 24 non-federal projects. 


New Reclamation Projects 


On July 16 the Advisory Committee on 
Allotments set aside $100,000,000 for 
reclamation projects to be carried out under 
the Bureau of Reclamation. Of this list the 
following projects, totaling $34,560,000, have 
already been approved by the President. 


State and project Amount 
Montana, Frenchtown ......... $60,000 
- Washington, Columbia Basin 

Grand Coulee Dam ......... 23,000,000 
Wyoming, Casper-Alcova ...... 10,000,000 


Administrative expenses ...... 1,500,000 


WORMS. 0 0 6 beds ce weenswcetes $34,560,000 


The other projects in the list considered 
at the Allotment Committee meeting of July 
23, are the following: 





Amount 
State and Project Requested 

Arizona 

GR awe ebhccs 06 e0 ds kre - $2,000,000 

WES” | Gis se eucecdece 4,500,000 
California 

COMI WEED oc ccc wcueses 20,000,000 

All-American Canal ....... 15,000,000 
California-Oregon 

ME Bu wkin test siese cee : 135,000 
Colorado 

CE WOE ccc cescccsen ° 200,000 
Idaho 

Boise—Payette ............ 1,000,000 

Boise—Arrowrock Dam .... 600,000 

Boise—Drainage ........... 160,000 
Montana 

SUN TRUE. cicgiescece Kkiewee 715,000 

I eae Cee kee 200,000 

Butease -mapids .........00% 1,000,000 

Chain of Lake Storage...... 1,000,000 
New Mexico 

SEED b ea cepecscivcvces 1,500,000 
Oregon 

SE oil ba bdo Cow ad se 1,000,000 

SEED coe ccc eevee 500,000 

otek DRA ee et See 1,500,000 

Re adi s 6 wk dw ences 340,000 
South Dakota 

EOUEME WOUPONG 66. cc cecicdes i 70,000 
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Utah 
Provo River ....... oecaw 2.000.000 
Ogden River ; . 500,000 
Moon Lake ...... baad 240.000 


Washington 
Economic Investigations ; 250.000 
Yakima—Roza 5.000.000 
Yakima—Storage 280,000 
Wyoming 
Riverton mma ae. 
_ Shoshone—Heart Mountain 
Other 
Col. River Investigations ; 250,000 
Secondary projects Se 500,000 
Administrative expenses 1,500,000 


1,000,000 
1,500,000 


MGR Sete aleewene: $65,440,000 


In its original resolution of July 16, ear- 
marking $100,000,000 for reclamation proj- 
ects, the Allotments Committee included the 
stipulation that the Secretary of Agriculture 
and the Secretary of the Interior should 
come to an agreement that unproductive 
land be retired in an amount equivalent to 
the new land brought into cultivation by the 
projects. Such an agreement has since been 
made, so that immediately upon the Presi- 
dent’s approval of the Committee’s recom- 
mendations of July 23 all the projects in- 
cluded in the above list will be ready to go 
forward. 


PWA May Reduce Interest 
To Facilitate Loans 


Administrator Ickes stated on July 23 
that PWA’s decision to reduce its 4 per cent 
rate in special cases on recommendation of 
the committee of which Mayor LaGuardia 
has been appointed chairman “May have the 
effect of persuading bankers to be satisfied 
with a more reasonable rate than they have 
been demanding.” 

Chicago Sanitary District has filed sup- 
plemental application for about $15,000,000 
that PWA now has under consideration. 
Allotment would be made from old PWA 
funds, not from new.appropriation for re- 
lief works. 


Laboratory Method for 
Training Architects 


Closer co-ordination between collegiate 
instruction and field work in architectural! 
engineering will be established this fall at 
the Massachusetts Institute of Technology 
following consultation with leading mem- 
bers of the profession. The work will 
begin in the first year of architectural 
schooling and will include the selection and 
purchase of a suitable lot, making plans 
and specifications for a moderate-sized 
residence, the selection of a building con 
tractor and supervision of each step of 
construction. When completed the residence 
will be sold and the proceeds used to pur- 
chase a new location and finance the erec- 
tion of another house for the next class 
Extended training in problems of real es- 
tate, economics, financing, office practice, 
design and construction will feature the 
course, including plans, specifications and 
relations with contractors. 


Alabama Cities Get Funds 
for TVA Power Lines 


Funds for the construction of municipal 
systems to distribute electric power from 
the TVA will be made available at once 
to the cities of Florence, Tuscumbia and 
Shefhield, Ala., according to a recent an- 
nouncement by the PWA. As a result of 
the recent decision by the Fifth Circuit 
Court of Appeals in New Orleans that the 
government could sell power in competi- 
tion with private companies the three cities 
will receive an aggregate of $796,000 to 
construct plants and transmission lines. 


It is expected that the favorable decision 
will lead to loans and grants to other 
municipalities in the near future. 





MODERN MASS HOUSING AS ENGLAND DOES IT 


Although the British Government has 
provided legislative help and subsidy for 
slum cicarance housing, by far the greater 
proportion of housing buile during the past 
decade has been of the type illustrated. 
This is a new satellite village near King- 
ston outside of London. Planned com- 


munities on new land have proved to be 
much less costly than slum clearance hous- 
ing, and they also permit each resident to 
have a lawn and garden. Mauch of this 
housing is built by local authorities and so- 
called public utility companies aided by 
government subsidy and land-use laws. 





Army Flood Survey 


(Continued from p. 132) 


The Senate approved the Wagner bill 
extending the availability of a $3,500,000 
Reconstruction Finance Corp. loan through 
1935 and 1936. The bill is designed 
primarily to extend aid to the New York 
flood areas. 

Already WPA allotments of $88,000 for 
flood rehabilitation have been approved and 
additional applications from many cities 
and counties have been sent to Washington. 


Stream flow greatest on record 


Stream flows, approaching a volume 
almost four times greater than any pre- 
viously recorded, following the recent rain- 
fall which exceeded 74 in. in 24 hours, 
are revealed in the compilation of run- 
off records and precipitation data in the 
New York flood zone. These records and 
a map of the principal drainage areas af- 
fected will be published in next week’s 
issue. 
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Government Appeals Demurrer 
Filed in Willacy Case 


An appeal has been taken by the gov- 
ernment to the District of Columbia Court 
of Appeals from the district supreme 
court’s decision sustaining a demurrer to 
an indictment, by a special grand jury last 
March, of Maj. Charles R. Olberg and 
Perry A. Welty, former PWA engineers, 
on charges of conspiracy to defraud the 
government in connection with an appli- 
cation by Willacy County (Tex.) Water 
Control District No. 1 for combined loan 
and grant of $4,853,000. 

The Willacy district also has been 
notified by Administrator Ickes that PWA 
will take no action on its application un- 
less the personnel of its board of directors 
is changed. He expressed the opinion that 
such a change would be beneficial to the 
public service, but at the same time admitted 
that not all of the officials whose removal 


he has suggested had been indicted with 
Olberg. 


BRIDGE SCENES AFTER NEW YORK FLOODS HAD RECEDED 


ABUTMENT UNDERMINED and settled, approach washed away, this new plate 
girder bridge over Genegonslet Creek north of Greene requires extensive repairs. 


SLAB AND FILL fared badly but new truss bridge at Smith- 
ville Flats withsteod the debris-lader water. 


SOCIETY CALENDAR 


PUBLIC WORKS ENGINEERING ( 
FERENCE, joint meeting of the A . 
ican Society of Municipal Engineer: d 
International Association of P 
Works Officials, Cincinnati, Ohio, Oct. jr 
14-16. 

INSTITUTE of TRAFFIC ENGINEF?s 
sixth annual meeting at Louisville, z 
October 15-16. 

AMERICAN ASSOCIATION OF sT 
HIGHWAY OFFICIALS, annual co: 
tion, Miami, Fla., December 9-12. 


N- 


AMERICAN WATER WORKS ASSO 7;\.- 
TION, Central States Division, 1] i 
burgh, Pa., August 22-24. 


NEW ENGLAND WATER WORKS AS5s0. 
CIATION, fall convention, Provid: 
R. L, Sept. 17-20. 


Hotchkiss Becomes President 
of Rensselaer Institute 


Dr. William Otis Hotchkiss, former 
president of Michigan College of Mi 
and Technology, has been elected president 
of Rensselaer Polytechnic Institute, to suc- 
ceed the late Dr. Palmer Chamberlain 
Ricketts, who died last December. Dr. 
Hotchkiss will take up his new duties in 
September. 

Dr. Hotchkiss, who has been president 
of the Michigan College of Mining and 
Technology for the past ten years, has had 
a long and varied career as an engineer 
and geologist. After graduating from the 
engineering college of the University of 
Wisconsin, he served as an instructor in 
geology there from 1904 to 1907. He later 
became director of the state geological sur- 
vey. He earned his civil engineer degree 
and his doctor of philosophy degree fron 
the University of Wisconsin in 1908 and 
1916, respectively. An honorary degre 
of doctor of science was conferred on hi: 
in 1929 by Lafayette College. 

Dr. Hotchkiss was one of the organizers 
of the Mississippi Valley Highway Asso 
ciation, and he has also done much impor- 
tant consulting work in the iron mines 0} 
the Adirondacks and Lake Superior dis 
trict. After serving on the advisory com 
mittee for making plans for the Century 
of Progress Exposition for the National 
Research Council, he prepared “The Story 
of a Billion Years” as his contribution to 
a non-technical series on the advancement 
of science. 


TEMPORARY CROSSING being built to replace steel girder 


bridge north of Greene. 
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Washington Highlights 
By Paul Wooton 


While President Roosevelt is insisting 
upon his own tax program, Congress seems 
to favor a tax on excess profits rather 
than a graduated corporate income tax sug- 
cested by the President. There is an in- 
creased disposition on Capitol Hill to think 
of recovery before reform. This is inter- 
preted to mean a general broadening of 
the tax base so as to increase the yield 
materially. 


The trade agreement with the Soviet 
Union makes clear the fact that Russia still 
is unable to produce enough heavy goods 
for its own requirements. It emphasizes 
also that the experiment there is not pro- 
ceeding as well as was hoped by its spon- 
sors, and is nothing like as bad as ene- 
mies of the system predicted. It also is 
being pointed out that there has been im- 
portant departures from Communism to- 
ward state capitalism. 


Nearly every week there is additional 
evidence that the President is aiming at 
a constitutional amendment to permit fed- 
eral control of production. At the same 
time he favors an increase in the authority 
of municipal and county officials over local 
matters. This is diametrically opposite to 
the Huey Long policy of concentrating 
most local functions in the state govern- 
ment. 


Return to the gold standard is regarded 
as remote. Supporters of the banking bill 
argue that with the prospect of a managed 
currency for a long time to come there 
must be a national authority with power 
to control it. 


Pending legislation does not deal with 
the banking structure. No attempt is made 
to establish such changes as a_ unified 
banking system, stricter banking super- 
vision, or branch banking. 


Washington, July 22, 1935 


TVA Power Sale 
(Continued from p. 132) 


justified an exercise of Congressional 
power.” It was held that TVA in its oper- 
ations at Wilson Dam was not doing any 
more than was authorized by the Act, and 
that this being so, its motives were imma- 
terial. 

The criticism that Congress had aban- 
doned its navigation and national defense 
purposes was pushed aside by the statement 
that navigation is now being improved and 
that the right is reserved to use the property 
exclusively for national defense. 

In commenting on the contention that 
legislative power was being delegated be- 
cause there was no recommendation in the 
document. specifying high-type dams or 
their location, the court declared that the 
Act provided for the location of Norris 
Dam but held that a question of the type 
of the dam was immaterial inasmuch as 
the question hinges on the sale of surplus 
Power and “Wilson Dam alone, without 
any assistance from Norris, Wheeler or 
Pickwick Dams, has a surplus, after serving 
the transmission lines which it [TVA] 
agreed to purchase from the Alabama 
Power Co.” 
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Engineering Surveys Included 
In New York City WPA Projects 


An extensive series of surveys, including 
the engineering feasibility of a vehicle tun- 
nel from the Battery to Hamilton Ave., 
Brooklyn, is covered by an allotment of 
$20,642,000 for New York City’s white- 
collar relief program, approved by President 
Roosevelt. For the tunnel survey $41,070 is 
allowed. Another survey, for which $41,- 
070 is set aside, will cover property and 
population on Second Avenue from Coen- 
ties Slip to 180th St., in connection with 
consideration of a subway route in this 
territory. The New York City Housing 
Authority is allotted $2,109,000 for a slum 
survey. 

Various traffic and transit surveys include: 
Tabulation and analysis of Port of New 

York Authority data on ferries, bridges, 

highways and tunnels, $62,160. 

A study of vehicular traffic on various 
bridges, $24,420. 

3ringing up to date old charts of the Tran- 
sit Commission of passenger traffic counts 
on all transit systems, $65,490. 

A study of the effect of buses on traffic, 


$27,750. 
Engineering surveys 


Other features of the program include 
preparation of a rock line map showing lo- 
cation, extent, character and depth of sub- 
surface rock in New York City, $130,200; 
and a survey to coordinate various tri- 
angulation systems in Greater New York 
and to extend present net-work in New 
Lots District of Brooklyn, $63,270. Also 
included is a survey of the street system 
of Manhattan to determine with a high de- 
gree of precision, street lines and bounda- 
ries of blocks, referring each point to the 
established coordinate system of the city 
and plotting of an accurate map, $300,810, 
as well as a topographical survey of bor- 
ough of Queens, $87,690. A survey of the 
character of construction materials, cover- 
ing the design and testing of various as yet 
undeveloped machines for testing materials, 
will be done with an allotment of $28,860. 
For completion of vertical and horizontal 
survey in metropolitan area, $224,220 has 
been allotted, and a field check of unneces- 
sary wastings of water in Bronx will be 
done with $123,900 to the Department of 
Water supply. 


Other WPA projects 


Among other projects for which funds 
have been allotted in construction of the 
East River Drive extending from Grand 
St. to 14th St. in Manhattan, for which an 
allotment of $413,031 has been made. New 
roadways on the Williamsburg and Queens- 
boro bridges have been allotted $481,000 
and $326,000, respectively. For repairs 
and completion of buildings, $1,854,637 has 
been allotted. For modernizing the water- 
front along the Hudson River from West 
23d St. to West 34th St., in Manhattan, an 
allotment of $751,044 has been made, and 
for repairs to waterfront structures be- 
tween West 70th St. and West 72d St. on 
the Hudson River, $115,424 has been al- 
lotted. 

A project involving 10 miles of sewer 
construction, consisting of the reconstruc- 
tion of 6 miles of dilapidated old sewers 
and the construction of 2 miles of sanitary 
interceptors, and including the building of 
barrel sewer outlets, has been awarded an 
allotment of $3,154,800. For the comple- 


tion of Floyd Bennett Field airport a sum 
of $1,625,507 was allotted 

For eighteen PWA_ projects in Nev 
York City an allotment of $44,553,060 was 
made, of which $300,000 was to New Yor! 
University for the construction of a pow 
plant and educational building. The cit 
itself was the applicant on the other seve 
teen projects. The largest project on the | 
is the Ward's Island sewage plant 
which $25,245,000 has been allocated \ 
previous allotment of over $11,000,000 was 
made for this project. Of the rest of th 
allotment $12.736.800 is for schools and 
colleges, $5,538,950 for hospitals, borough 
offices, $704,000, reformatorics, $48,200. 


New Jersey Members Appointed 
to Tri-State Sanitation Committee 


Five men who will represent New Jer- 
sey on the Tri-State Anti-Pollution Com- 
mission were sworn into office on July 16. 
Gerald W. Knight, one of the original sur- 
vey committee of New Jersey, was elected 
secretary of the commission. Other mem- 
bers are J. Lester Eisner, William C. Cope, 
J. Spencer Smith, and Joseph N. Fowler. 

Completion of the tri-state commission 
cannot be accomplished for some time as 
New York, which passed the interstate 
agreement in its original form, has yet to 
ratify amendments made to the agreement 
by New Jersey. Connecticut has not yet 
acted upon the plan and probably will not 
for two years unless its legislature is called 
into extraordinary session. Connecticut, 
however, has given blanket authority to 
the state water commission to represent 
the state pending ratification of the agree- 
ment. Federal approval of the compact is 
considered to be certain. 

The commission will hold its first meet- 
ing in New York City on Aug. 15. 


Standards for Hydrologic Data 
Being Studied by Committee 


Under the auspices of the National Re- 
sources Board a committee of engineers 
from the government service and from civil 
life is studying the subject of standards 
and specifications for hydrologic data. Its 
function is to bring about uniformity in the 
procedure of observing ‘and reporting so 
that records may be consistent and com- 
parable and results of greater precision. 
The committee is headed by Prof. Thorn- 
dike Saville, associate dean of the College 
of Engineering, New York University, New 
York City. Government members are: 
Capt. J. P. Dean, Corps of Engineers, 
New Orleans; Willis R. Gregg, chief of 
the Weather Bureau, Washington; N. C. 
Grover, chief of the water resources 
branch, U. S. Geological Survey, Wash- 
ington; and Montrose Hayes, chief of the 
river and flood division, Weather Bureau. 
Washington. Other members are: Donald 
M. Baker, consulting engineer and chair- 
man of the committee on meteorological 
data of the American Society of Civil En- 
gineers, Los Angeles; H. K. Barrows 
Professor of Civil Engineering, Massachu- 
setts Institute of Technology, Boston: 
W. W. Herner, consulting engineer, St 
Louis; Joseph Jacobs, consulting engineer, 
Seattle; and Royce J. Tipton, consulting 
engineer, Denver. 
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William Mulholland, Los Angeles 
Water Supply Engineer, Dies 


William Mulholland, former chief en- 
gineer of the Los Angeles department of 
water, and widely known as builder of the 
Owens Valley aqueduct, died at his home 
in Los Angeles, July 22, at the age of 79. 

Mr. Mulholland, whose brilliant career 
as an engineer was marred only by the 





William Mulholland 


unfortunate failure of the St. Francis dam, 
was born in Ireland. In 1872 he came to 
the United States and spent six years 
working on docks and steamers in the 
Great Lakes and on the Colorado River, 
as well as prospecting for gold in Ari- 
zona. He settled in Los Angeles in 1878, 
obtaining employment with the city water 
company as a ditch tender. During his 
spare time Mr. Mulholland read all the 
books he could obtain on mathematics, civil 
engineering and hydraulics. As a result of 
his studies he was promoted from one posi- 
tion to another until he was made general 
superintendent in 1886. In 1902 when the 
city of Los Angeles terminated the lease 
with the water company and took over 
the task of supplying its own water, Mr. 
Mulholland was appointed chief engineer 
of the municipal water system 

When a rapid increase in the population 
of Los Angeles made an additional water 
supply necessary, Mr. Mulholland set out 
for the Owens River country to deter- 
mine the feasibility of obtaining water 
from that region., He made the 500-mile 
round trip in about 40 days, taking ob- 
servations along the 250-mile stretch, which 
convinced him that an aqueduct from a 
point near Owens Lake to the city was 
practical. He then convinced the city that 
the aqueduct could be built for a cost of about 
$24,000,000, and in 1908 the work was 
started. Finished five years later it assured 
an adequate water supply for a population 
of 2,000,000, 

In 1923, under Mr. Mulholland’s direc- 
tion, five’ alternative routes for an aque- 
duct from the Colorado River to Los 
Angeles were studied. When the Metro- 
politan Water District was organized in 
1928 the data acquired by Mr. Mulholland 
was utilized in planning the Colorado River 
aqueduct now under construction. 

After 50 years of service, Mr. Mul- 
holland, in December, 1928, tendered his 
resignation, which was accepted with the 
provision that Mr. Mulholland would con- 
tinue to serve as a consultant for the city, 
which he did up until the time of his death. 
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Brief News 


Bips FOR THE FURNISHING of reinforcing 
steel for use on the Colorado River Aque- 
duct will be received on Aug. 19 by the 
Metropolitan Water District of Southern 
California, at Los Angeles. The schedules 
call for about 210,000 tons of various 
grades and shapes of steel to be delivered 
at various dates during the next three 
years. 


A PLAN For Dock IMPROVEMENT at Glas- 
gow, Scotland, to cost about $34,000,000, 
was proposed on July 2, by the Clyde Navi- 
gation Trust, which has about 270 acres of 
land available for the project. The plan 
calls for improvement of 14 mi. of river, in- 
cluding the widening of the river by about 
200 ft. and the construction of docks and 
piers. 


Bins opENED AT Casper, Wyo., for con- 
struction of the Seminoe Dam and power 
plant which is part of the Casper-Alcova 
reclamation project of the U. S. Bureau of 
Reclamation ranged from a low of $2,194,- 
007, submitted by Winston Bros. Co., Min- 
neapolis, Minn., to a high bid of $2,665,285. 
There were four bidders on the project. 

A low bid of $1,482,651.10 was submitted 
last week on the Alcova Dam by W. E. Cal- 
lahan, Dallas, Tex., in combination with 
Gunther & Shirley of Los Angeles. 


Personals 


J. FE. Morecann, former design engineer 
for the Tennessee state highway depart- 
ment, has accepted a position as assistant di- 
rector of purchases for the TVA. 


A, L. Pauts has resigned his position as 
coordinating engineer for the Muskingum 
conservancy district to become engineer in 
charge of construction of the Pickwick 
Landing Dam for the TVA. 


Joun R. Carrot, Pittsfield; HeErpert 
Woopcer, Lenox, and A. B. Wricunt, 
North Adams, Mass., have been appointed 
as staff engineers to inspect dams in Berk- 
shire County, Mass. 


A. Hi. Ayers, chief engineer for Six 
Companies, Inc., at Boulder Dam since 
1931, has been transferred to the Oakland, 
Calif., office as chief engineer and secretary 
to the exceutive committee of the company. 


Cor. Warren T. HANNuM, who recently 
completed his tour of duty as division engi- 
neer at New Orleans, has arrived in Wash- 
ington to take up his new duties as chief 
of the military division in the office of the 
Corps of Engineers. He succeeds Cor. F. 
B. Wirey, who has entered upon his duties 
as division engineer at New Orleans. 


May. Paut S. REINECKE, who served sev- 
eral years as secretary of the Mississippi 
River Commission, is leaving Ft. Humph- 
ries to become district engineer at St, 
Louis. He will be in charge of work on 
the Mississippi River between Cairo and 
Clarksville, Mo., and on the Missouri River 
below Herman. 


T. M. Bere has been appointed vity engi- 
neer of Aurora, IIL, succeeding Walter E. 
Dieuchler. For the past twelve years Mr. 





Berg has been assistant city engineer, p: 
to which he spent nine years in the ser) 
of the Wisconsin highway commission. 


CHartes L. Kanes, of PWA’s 
staff, has been appointed assistant direct. ; 
of the legal division, succeeding John P 
shing, of Denver, who has resigned to +. - 
turn to private practice. 


Frepertick A. DeELANo and CLarex 
Puerps Dopce have been named by Pri 
dent Roosevelt as members of the comm 
sion for constructing a Lincoln Memor::)| 
Boulevard from the Lincoln Memorial ; 
Washington to the Gettysburg Battlefie):] 
in Pennsylvania. 


Hersert H. Scurorn, civil engineer, 
who was chairman of the committee of t! 
Cincinnatus Association that made a stud 
of river pollution, has been appointed 
member of the Cincinnati port authori: 
which will attempt to interest other cities 
in stopping pollution of the Ohio River. 


M. J. Mattruews, Paris, Tex., has been 
appointed as Lamar County engineer to as- 


sist in planning projects under the new re- 
lief works program, 


Cart, BERNARD Situ has recently been 
added to the staff of Maj. E. C. Perry, dis- 
trict engineer at Nashville, Tenn. 


Harotp D. KinG has been appointed 
Commissioner of Lighthouses of the De- 
partment of Commerce, succeeding George 
R. Putnam. Mr. King has been with the 
Department of Commerce for about 33 years, 
starting in the Coast and Geodetic Survey 
in 1903. He transferred from the Coast 
Survey to the Lighthouse’ Service in 1911. 
During recent years he has served as Dep- 
uty Commissioner of Lighthouses under 
Mr. Putnam. Mr. King is both a civil 
engineer and a master mariner. He re- 
ceived his civil engineering degree from 
Dartmouth College in 1905. He was su- 
perintendent of the Baltimore, Md., Light- 
house District for about 15 years and was 
appointed Deputy Commissioner of Light- 
houses in 1930. 


Obituary 


Cuaries E, Pierce, former superinten- 
dent of highways for the town of Hopedale, 
Mass., died at his home there, July 19. He 
was 90 years old. 


Joun M. Capron, aged 55, a former civil 
engineer on the staff of the New York, 
New Haven & Hartford R. R., died at his 
home in Mt. Vernon, O., on July 15. 


Morris E, Hansrorp, engineer and mem- 
ber of the staff of the West Virginia state 
road commission, died at his home in Huni- 
ington, July 17. He had been on the state 
road commission staff since 1921. He was 
69 years of age. 


Wiutiam FE, Irtsu, member of the con- 
tracting firm of the W. E. Irish Construc- 
tion Co., Syracuse, N. Y., was killed in an 
automobile accident at Piseco, N. Y., July 
16. 


Joun Simeon ARMSTRONG, civil engi- 
neer, died recently at his home in Fred- 
ericton, N. B. He was born in St. John, 
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N. Ba 88 years ago, and received his edu- 
cation at King’s College, Windsor, N. S. 


Cuauncey Heap, 33, civil engineer of 
Seattle, Wash., was killed on July 11 when 
he fell from a truck while inspecting work on 
the Kettle Falls highway. 


WiLLtAM FAGcEN, designer of jetties for 
shore protection at several Long Island 
points, died recently at his home in Far 
Rockaway, L. L., after a prolonged illness. 
Mr. Faggen, who was 44 years old, 
eraduated from New York University and 
Ci slumbia. 


F. W. Erickson, president of the Erick- 
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son Engineering Co., New York City, died 
at his home in Larchmont, N. Y., on July 
16 at the age of 63. Mr. Erickson, who 
was a native of Denmark, received his 
engineering degree from Massachusetts In- 
stitute of Technology. 


Frank C. HINcKLeEy, 61, prominent in 
engineering explorations and mapping in 
Maine and Canada, and active in national 
park development in the Moosehead Lake 
district, died at his home in Bangor, Me., 
on July 18. He was a member of the first 
UL. S. geological expedition to Alaska in 
1898. 


Witiram S. RENDLE, for many years an 


vu 
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engineer on bridge and building foundat 
construction along the Atlantic Coast, died 
at his home in Melrose, Mass., on July 1 
He was 72 years of age and until his r 
tirement two years ago was president « 


the Roy B. Rendle Corp., East Boston, 
Mass. 


Orto L. Draper, 37, surveyor jor the 
U. S. Department of the Interior 
of a crew surveying the Alsea River, 20 miles 
below Alsea, Ore., was killed in a fall on 
July 10. Mr. Draper, who was born in 
Rockville, Utah, received his engineering 
education at Brigham Young University 
and the University of Utah. 
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CONSTRUCTION STATISTICS OF THE WEEK 


NGINEERING CONSTRUCTION awards for this week 

are $25,924,000, an increase over last week of 10 per cent. 
Of this amount, $5,596,000 represents private contracts and 
$20,328,000 public work. Of the public work, $6,262,000 is federal 
and $14,066,000 state and municipal construc 
totals for the same week last year are: total $29,481,000; private, 
$3,481,000; public, $26,000,000; federal $3,077,000, and state and 


municipal, $22,923,000. 


The heaviest awards this week are in the earthwork, irriga- 
tion and drainage classification, which almost doubled last week's 
volume, $9,135,000 compared to $4,937,000. 


awards are higher than last week at $4,81 


reflect the work that will go ahead under the new funds. 
in other classifications include: Bridges, $1, 
$266,000; sewerage, $1,905,000; public buildings, $1,408,000 ; com- 


mercial buildings, $1,983,000 and industrial 
The larger awards for the week include: 


produce market and warehouse, Cambridge, Mass., 
state highway awards by New York, $617,000; 


sewers in E. 14th St., Brooklyn, $530,000; 


CONTRACTS 
"(Thousands of Dollars) 


Weekly Average Week 
July Prev.4 July 25 

1934 Weeks 1935 
Federal Government $10,224 $4,552 $6,262 
State and municipal 14,816 11,691 14,066 


Total public ....$25,040 $16,243 $20,328 
Total private .... 4,450 6,950 5,596 


Week's total ....$29,490 $23,193 $25,924 
Cumulative to date: 
1934...$830,974,000 1935...$744,144,000 
NEW PRODUCTIVE CAPITAL 
(Thousands of Dollars) 




















Week Cumu- 
1935 July 25 lative 
State and municipal... $43,204 $251,341 
PWA allotments, S&M 1,031 186,372 
RFC loans, S&M...... «++. 4 36,084 
Corporate issues ..... 125 18,124 
PWA allotments, pri- 
WEEE iba st cave i camer ‘hexose 8,629 
Local contrib. to WPA 281 281 
Total, non-Federal.. $44,641 $500,831 
PWA allotments, Fed- 
Ol Comstr.csceccess 17,184 669,008 
Total new capital... $61,825 $1,169,839 


Cumulative to da 
1934. .$1,046, 941, ‘000 1935. .$1,169,839,000 


Note: These figures include private bonds, 
and stocks sold for productive purposes; 
state and municipal bonds for construction; 
PWA loans and grants to states and munic- 
ipalities, including the special highway 
funds ; PWA private loans, and allotments 
for Federal construction. An arbitrary 
percentage (25%) of the WPA allotments 
and local contributions to WPA work is 
included to allow for the capital additions 
through the Works Progress Administra- 
tion division of the new program. 


INDEX NUMBER 


E.N.B.- 1913 1926 E.N.R.- 1913 1926 
Cost = 100 = 100 Volume = 100 = 100 
July, 1935...195.18 93.82 June, 1935...122 5A 


ieee 1935...194. 78 93.63 May 1935... 109 48 
July, 1934... 199.65 95.97 June, 1934...119 50 
1934 (Ae. "198.10 95. = 1934 (Av.)...114 50 
1933 (Ay.)... 170.18 81.80 1933(Av.)... 102 47 
1932 (Av.)... 156.97 75.45 1932(Av.)...127 56 
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tion. Corresponding 


provements, dikes and revetments, $731,000, $558,000, $1,101,000, 
$869,000 and $1,680,000 ; 
$416,000 and $1,648,000 in connection with Beach City, Wills 
Creek and Dover Dams respectively. At San Antonio, Tex., 
the federal government let contract for an underground gasoline 
and oil storage plant. 
tion of an airplane hangar by day labor, $500,000. 
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railroad relocation in Ohio, $592,000, 
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New capital for the week includes an increase in non-federal 


Street and road 
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100,000 ; waterworks, 


entered as new 


buildings, $2,893,000. 
preliminary work on 
$1,000,000 ; 
storm water 
Missouri River im- 


tion purposes. 
financing but the 


Current Week 
Previous 4 Weeks 
1935 to Date 

1934. Av. for Year 


allotments outstanding from the old PWA fund of $1,031,000 
and federal allotments from the old fund of $403,000. 
new fund federal allotments approved by the President total 
$3,718,000 and WPA 
capital for construction purposes.) 
$281,000 is added which represents one-fourth the total which 
is reported as subscribed by local sponsors of WPA projects. 
Corporate issues for the week include 
Much greater activity is noticeable in corporate 
majority is for refunding purposes. State 
and municipal bond sales for the week total $44,204,000. This 
includes the New York City financing which netted $38,000,000. 
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Construction Equipment 
and Materials 


Truck Crane Mounting Allows 
Use of Light-Weight Truck 


The Universal Crane Co. of Lorain, 
Ohio, announces a Ford V-8 truck mount- 
ing for their Lorain 30 truck crane. Previ- 
ously, this crane turntable had _ been 
mounted only on trucks of 5-ton or heavier 
capacity, but the unit has now been made 
available for mounting on a Ford V-8 
truck without loss of rated capacity. 

The truck is a standard Ford V-8 truck 
in all particulars except that an auxiliary 
axle of any standard make must be added. 
The crane turntable is a standard Lorain 
20 turntable, full revolving, gasoline pow- 
ered unit, equipped with a 25 ft. boom. 
With outriggers set, it has a lifting ca- 
pacity at 10-ft. radius of 13,050 Ibs. With- 
out outriggers set, its lifting capacity over 
the: back at 10-ft. radius is over 4 
tons. 

In order to preserve the all-weather cab 
on the truck, and yet develop low traveling 
clearances, a special 25-ft. boom has been 
developed. This boom has a hinge con- 
nection at the center so the top section 
can be lowered. The truck is equipped 
with specially designed stabilizing jacks 
and stirrups which transfer crane loads di- 
rectly into the two rear axles for crane 
operation, and eliminate all spring action, 
thus giving a rigid rear end, 


Walking Dragline Features 
Low Bearing Pressure 


Added to the Bucyrus-Monighan group 
of walking draglines, sold by the Bucyrus- 
Erie Co., South Milwaukee, Wis., is the 
new 5-W, a machine, having easy-to-ship 
features, and having a bearing pressure 
lower than that of most draglines of its 
capacity. 

The center section of this machine's 
revolving frame, with all principal machin- 
ery assembled in place, is shipped in one 
unit on one car. This permits easier ship- 
ment from the factory, as well as from job 


to job. Swing mechanisms and fuel oil tanks 
are below the deck, and the machine is so 
balanced that little dead counterweight is 
required. This elimination of excess weight, 
together with that achieved by electrically 
welded construction, reduces the ground 
bearing pressure to 43 lb. to the sq.in. 

Sensitive controls permit rapid operation 
with little exertion on the part of the opeg- 
ator. As with all other Bucyrus-Monighan 
walking draglines, direction of travel of 
the 5-W is governed by simply pointing the 
boom. The machine travels in a straight 
line and because it can instantly step off 
in any direction it can excavate cuts wider 
than its boom length, depositing spoil to 
one side only. 

While digging, the machine rests on its 
large circular base reducing wear and tear 
on the traction surfaces, because no mov- 
ing parts touch the ground. 


Transportability Features 
Galion Patch Roller 


A patch roller, suitable for compacting 
all types of loose materials, and having an 
added feature of portability is being mar- 
keted by the Galion Iron Works & Manu- 
facturing Co., Galion, Ohio. The roller is 
equipped with a hand operated hydraulic 
pump and double acting ram which lifts 
the compression roll of the ground about 
9 in. A towing tongue, designed to hook 
on the cross-member of a truck chassis, 
allows the compression roll to be raised 
so that the roller may be towed easily. 

The total weight of the patch roller is 
6,300 lb. of which 5,000 Ib. is on the com- 
pression roll. Weight on the roll may be 
increased to 7,300 Ib. by filling it with 
water. When being towed more than half 
the weight of the roiler is on the rear 
wheels. The compression rolls is 42 in. 
vide and has a diameter of 48 in. 

Close to curb rolling is made easy by 
a flexible steering axle which allows one 
wheel to ride on top of the curb. The port- 
able patch roller is powered by a four cyl- 
inder, 11 hp. gasoline engine. 





Bucyrus-Monighan Walking Dragline 





New Equi pment in Brie 


Interchangeable Breaker and Sh, 
Driver. A breaker for demolition 
the Worthington No. 10 Master Bri 
which is convertible into a sheet 
driver is a recent development oi 
Worthington Pump and Machinery ( 
Harrison, N. J. Fatigue-creating 
is eliminated. Conversion to a sh 
driver tool is quickly performed. | 
the breaker or the sheeting driver ma 
purchased as a separate unit. The w 
of the breaker is 82 lb.; length ove: 
without tools, 29 in. The weight of 
sheeting driver is 120 Ib; length over 
283 in. The standard head is for 
sheeting but, when specified, heads are 
nished for 23 in. and 3 in. sheeting. 


New Publications 


FAIRBANKS VALVES, The Fairbanks « 
New York City. 6x9, 52 pages. Cata 
No. 21. 

INFORMATION HELPFUL IN SpEciry 
WIRE Rope, Macwhyte Co., Kenosha, \ 
84x11, 4 pages. 

TaYLor “DUBL-RESPONSE” CONTROL S 
TEMS, Taylor Instrument Co., Roches: 
N. Y. 84x11, 35 pages. Bulletin 37K. 

Type GA DieseEL ENGINES, Cooper-Bes 
mer Corp., Mount Vernon, Ohio, 84x 
12 pages. 

HORIZONTAL DupLeEX PISTON PUM 
Type PC, Worthington Pump & Machin 
Corp., Harrison, N. J. 84x11, 4 pages. 

Bucyrvus-Erte LOADMASTER CT-50, Bu 
rus-Erie Co., South Milwaukee, Wis. ‘4 )x 
11, 6 pages. 

TARE STORY OF THE RESTORATION OF Ti! 
WASHINGTON MONUMENT, Medusa Portla 
Cement Co., Cleveland, Ohio. 84x11, 
pages. 

GYPSTEEL PLANK, American Cyanamid & 
Chemical Corp., New York City. 84x11, 
24 pages. 

MANUAL OF TIMBER CONNECTOR (‘0 
STRUCTION, Timber Engineering Co., Wa- 
ington, D. C. 84x11, 26 pages. 

DeEP WELL TURBINE Pumps, Worthin- 
ton Pump & Machinery Corp., Harris: 
N. J. 84x11, 8 pages. 

BONNEY TooLs, Bonney Forge & To 
Works, Allentown, Pa. 8jxil, 48 pag: 
Catalog No. 35. 

ARMORED Concrete, Armored Concre! 
Corp., Newark, N. J. 83x11, 23 page 
Catalog V. 

EMULSIFIED ASPHALT, The Texas © 
New York City. 6x9, 16 pages. 

THERM-O-TILE STEAM CoNbDUIT System 
H. W. Porter & Co., Newark, N. J. 84x! 
8 pages. 

NEW EQUIPMENT FoR Heavy Constre: 
TION Work, Ingersoll-Rand, New Yo: 
City. 84x11, 4 pages. 

Use DvutcH Boy anp Get Ati 3, N 
tional Léad Co., New York City. 9x12, 
pages. White Lead Paint. 

S1pE SUCTION CENTRIFUGAL Pumps, Law 
rence Machine & Pump Corp., Lawren 
Mass. 83x11, 4 pages. Bulletin 202. 

Morors FoR CENTRIFUGALS, The Lou 
Allis Co., Milwaukee, Wis. 84x11, 4 page-. 
Bulletin No, 601, 


Business Notes 


Cc. R. Payne of the Mellon Institute of 
Industrial Research, has resigned that posi- 
tion to become associated with the Atla: 
Mineral Products Co., Mertztown, Pa. M: 
Payne, who since 1928 has been a membe 
of the research staff of the Mellon Insti- 
tute, has developed several acid-resisting 
cements. In his new position he will de- 
vote his time to the supervision and th: 
production of these compounds, 

THe Brices Mrc. Co., Detroit, Mich., ha 
appointed Lyman C, Athy as superintenden' 
oF the new plumbing division. Harry G 
Franklin was made regional manager of 
the west-north-central territory and J. B 
Stewart, regional manager of the east- 
north-central territory. 

USL BatTery Corp., announces the elec- 
tion of R. T. Pierson as vice president and 
general manager. Mr. Pierson, who has 
been head of the power battery division 
takes over the 7 of A. A. McLean 
who has resigned. 
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